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SECTI ON 01210
I NFECT1 ON CONTRCL

DESCRI PTI ON
A.

This section specifies the control of environmental infection control and risk
assessment that the Contractor must consider for co nstruction & renovation
projects in the medical facility. It includes Preca utionary management of,
Inspections and Non invasive activities, small scal e, short duration activities,
that creates minimal dust. Major demolition and co nstruction projects that
generate a moderate to high levels of dust. Moveme nt of materials and equipment,
and resources that are encountered or generated by the Contractor. The Contractor
is obligated to consider the specified control meas ures with the costs included
within the various contract items of work. An Infection Control Ri sk Assessnent
Matri x of Precauti ons for construction and renovation for activities fol lows.

Inspection and Non-Invasive Activities
Includes, but is not limited to:
= removal of ceiling tiles for visual inspection litmd to 1 tile per 50 square fee
TYPEA |« painting (but not sanding)
= wall covering, electrical trim work, minor plumbingnd activities which do ng
generate dust or require cutting of walls or actesilings other than for visy
inspection.
Small scale, short duration activities which createninimal dust
Includes, but is not limited to:
TYPEB | = installation of telephone and computer cabling
» access to chase spaces
= cutting of walls or ceiling where dust migratiomdae controlled.
Work that generates a moderate to high level of daor requires demolition or
removal of any fixed building components or assemigas
Includes, but is not limited to:
» sanding of walls for painting or wall covering
TYPEC | * removal of floor coverings, ceiling tiles and casekv
* new wall construction
* minor duct work or electrical work above ceilings
* major cabling activities
* any activity that cannot be completed within a Engork shift.
Major demolition and construction projects
Includes, but is not limited to:
TYPED | = activities which require consecutive work shifts
* requires heavy demolition or removal of a comptatkling system
* new construction.
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B. Infection Control Risk and damage is defined as the presence of
chemical, physical, or biological elements or agent s which:
1. Adversely effect human health or welfare,
2. Unfavorably alter ecological balances of importance to human life,

Using the following tableidentify the Patient Risk Groupsthat will be affected.
If more than one risk group will be affected, selbe higher risk group:

Low Risk Medium Risk High Risk Highest Risk
»  Office » Cardiology = CCU * Any area caring for
areas = Echocardiography| = Emergency Room immunocompromised
* Endoscopy * Labor & Delivery patients
* Nuclear Medicine | = Laboratories = Burn Unit
* Physical Therapy (specimen) » Cardiac Cath Lab
» Radiology/MRI * Newborn Nursery * Central Sterile Supply
* Respiratory = Outpatient Surgery | * Intensive Care Units
Therapy = Pediatrics = Medical Unit
* Pharmacy * Negative pressure
= Post Anesthesia Care  ISolation rooms
Unit = Oncology
» Surgical Units * Operating rooms
including C-section
rooms

C. Match thePatient Risk Group with Construction Project Type on the following matrix to

find the level oinfection control activities required.

Patient Risk Group (Low, Medium, High, Highest) with the planned..

Construction Project Type (A, B, C, D) on the following matrix, to find the.

Class of Precautiongl, I1, 111 or V) or level of infection control activities required

1) Infection Control approval will be required whem tGonstruction Activity and

Risk Level indicate thqelassiillll or @IE8SIN, control procedures are necessary.
Contact the VA Project engineer and the infectiontml officer before
proceeding.

IC Matrix - Class of Precautions: Construction Project by Patient Risk

Construction Project Type

Patient Risk Group TYPE A TYPEB TYPEC TYPED
LOW Risk Group 5 R H s HIVIN
MEDIUM Risk Group : _3:3:3:3:3:=:E§E§;§:§:f:=::::::: (G
HIGH Risk Group 1 e Y 37

. T TA OO OO AT TA A ALY, . . :
HIGHEST Risk Group §sses .55555555555555553 NN HIAN: 57
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D.  Description of Required Infection Control Precautins by Class
During Construction Project Upon Completion of Roject

;\\—\\Q 1. Execute work by methods to minimize raising

S$§ dust from construction operations.

;55 2. Immediately replace a ceiling tile displaced for

NON visual inspection

1. Provide active means to prevent airborne dust 1. Wipe work surfaces with disinfectant.
from dispersing into atmosphere. 2. Contain construction waste before transport in

2. Water mist work surfaces to control dust while tightly covered containers.
cutting. 3. Wet mop and/or vacuum with HEPA filtered

3. Seal unused doors with duct tape. vacuum before leaving work area.

4. Block off and seal air vents. 4. Remove isolation of HYAC system in areas

5. Place dust mat at entrance and exit of work area  where work is being performed.

6. *Remove or isolate HVAC system in areas
where work is being performed.

1. *Remove or Isolate HVAC system in area wherel. Do not remove barriers from work area until
work is being done to prevent contamination of completed project is inspected by the owner’s
duct system. Safety Department and Infection Control

2. Complete all critical barriers i.e. sheetrock, Department and thoroughly cleaned by the
plywood, plastic, to seal area from non-work afea owner’s Environmental Services Department.
or implement control cube method (cart with | 2. Remove barrier materials carefully to minimize
plastic covering and sealed connection to worl spreading of dirt and debris associated with
site with HEPA vacuum for vacuuming prior to construction.
exit) before construction begins. 3. Vacuum work area with HEPA filtered vacuums.

3. Maintain negative air pressure within work sitg 4. Wet mop area with disinfectant.
utilizing HEPA equipped air filtration units. 5. Remove isolation of HVAC system in areas

4. Contain construction waste before transport in where work is being performed.
tightly covered containers.

5. Cover transport receptacles or carts. Tape

*

covering unless solid lid.

Use window for negative HEPA air exhaust when
accessible. Obtain V.A, resident engineer approv
for exhausting in existing exhaust ductwork. T
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Isolate HVAC system in area where work is
being done to prevent contamination of duct
system.

Complete all critical barriers i.e. sheetrock,
plywood, plastic, to seal area from non-work
area or implement control cube method (cart
with plastic covering and sealed connection to
work site with HEPA vacuum for vacuuming
prior to exit) before construction begins.
Maintain negative air pressure within work siteg
utilizing HEPA equipped air filtration units.
Seal holes, pipes, conduits, and punctures
appropriately.

Construct anteroom and require all personnel
pass through this room so they can be vacuum
using a HEPA vacuum cleaner before leaving
work site or they can wear cloth or paper
coveralls that are removed each time they lea
the work site.

All personnel entering work site are required to

wear shoe covers. Shoe covers must be charjged

each time the worker exits the work area.

Do not remove barriers from work area until
completed project is inspected by the owner’s
Safety Department and Infection Control
Department and thoroughly cleaned by the
owner’s Environmental Services Department.

o

to

ed

e

Remove barrier material carefully to minimize
spreading of dirt and debris associated with
construction.

Contain construction waste before transport in
tightly covered containers.

Cover transport receptacles or carts. Tape
covering unless solid lid

Vacuum work area with HEPA filtered vacuums.
Wet mop area with disinfectant.

Remove isolation of HVYAC system in areas
where work is being performed.

E. Identify the area surrounding the project aresgssag potential impact.
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F.

Apply Life Safety and standards (APIC) and the fol
would need to be assured in order to maintain the s
during Class 4 construction activity:

lowing criteria
upply air side open

e The air supply is 100% fresh air and the site and adjacent areas

can be kept under negative pressure at all times.
There is no re circulated air in this section
There is no duct work involved in this section of t

he demolition

e The site can never be positive to the adjacent area s (i.e. keep
the negative air machines on at all times or for 1- 2 hours post
site work until the negative action can be maintain ed.

e Alog is maintained to document that the negative p ressure is
checked and has been maintained during those hours when the
negative air machines are turned off. (An alarmed device is
recommended for this purpose and should be maintain ed and
monitored by the construction personnel).

PART 2 - PRODUCTS, MATERI ALS AND EQUI PMENT
2.1 MATERI ALS AND EQUI PMENT
GENERAL REQUIREMENTS
A. All materials shall be delivered in their original package,

container or bundle

bearing the name of the manufacturer and the brand
applicable). When transporting new materials & equi
the hospital use 4 mil Poly sheeting encasing mater

and equipment or use a totally enclosed cart.

B. Store all materials subject to damage off the gr

wet or damp surfaces and under cover sufficient eno
damage or contamination. Flammable materials cannot
inside buildings. Replacement materials shall be s

name (where
pment though
ials, tools

ound, away from
ugh to prevent
be stored

tored outside

of the regulated/work area until construction is co mpleted.
C. The Contractor shall not block or hinder use of buildings by

patients, staff, and visitors to the VA in partiall y occupied

buildings by placing materials/equipment in any una uthorized

place.

D. The Competent Person shall inspect for damaged,

previously used materials. Such materials shall no
shall be removed from the worksite and disposed of

E. Demolition materials must be transported in tot

containers.
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1) Demolition on above ground floors may use a window
chute to convey materials to an enclosed dumpster t

debris
hat

provides dust and noise control. The contractor is
responsible to maintain the original appearance of
building fascia.

2. 1.2 NEGATI VE PRESSURE FI LTRATI ON SYSTEM

A. The Contractor shall provide enough negative air
completely exchange the regulated area air volume 4
per hour. The Competent Person shall determine the
units needed for each regulated area by dividing th
in the regulated area by 15 and then dividing that
actual cubic feet per minute (cfm) for each unit to
number of units needed to effect 4 air changes per
a standby unit in the event of machine failure and/
in an adjacent area.

2. 1.3 DESI GN AND LAYQUT

A. Before start of work submit the design and layou
regulated area and the negative air machines, type
construction barriers to be used. The submittal sha
the number of, location of and size of negative air
exhaust route & location of the windows to be used.
of exhaust, airflow within the regulated area, anti
negative pressure differential, and supporting calc
sizing shall be provided. In addition, submit the f
1. Manufacturer's information on the negative air m
2. Method of supplying power to the units and

designation/location of the panels.

3. Description of testing method(s) for correct air
pressure differential. Provide manufacturer's prod
the pressure differential measuring device used.

4. If auxiliary power supply is to be provided for

air machines, provide a schematic diagram of the po
and manufacturer's data on the generator and switch

5. Location of isolation negative air pressur

2. 1. 4 NEGATI VE Al R MACHI NES

A. Negative Air Machine Cabinet: The cabinet shall
steel or other durable material capable of withstan
damage from rough handling and transportation. The
cabinet shall be less than 30" in order to fitin s
doorways. The cabinet must be factory sealed to pr
from being released during use, transport, or maint
access to and replacement of filters shall be from
The unit must be on casters or wheels.
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B. Negative Air Machine Fan: The rating capacity of

air moving capacity under actual operating conditio
Manufacturer's typically use "free-air" (no resista
conditions when rating fans. The fan must be a cent
fan.

C. Negative Air Machine Final Filter:
1) When exhausting directly to the outside from a

penetration the filter shall be a minimum
media completely sealed on all edges within a struc
frame.

2) When exhausting to a exhaust duct: the final fi

HEPA filter. The filter media must be completely se
edges within a structurally rigid frame. The filter
with a continuous flexible gasket material in the n
machine housing to form an air tight seal. Each

be individually tested and certified by the manufac

an efficiency of not less than 99.97% when challeng
dioctylphthalate (DOP) particles. Testing shall ha

in accordance with Military Standard MIL- STD-282 a
Instruction Manual 136-300-175A. Each filter must b
label to indicate ability to perform under specifie
Each filter shall be marked with the name of the ma
serial number, air flow rating, efficiency and resi

the direction of test air flow.

D. Negative Air Machine Pre-filters: The pre-filter

the final HEPA filter by removing larger particles,
to prolong the operating life of the HEPA filter.
pre-filtration are required. A first stage pre-fil
low efficiency type for particles 10

pre-filter shall have a medium efficiency effective
downto 5
or in the intake grid of the unit and held in place

special housing or clamps.
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E. Negative Air Machine Safety and Warning Devices: An electrical/

mechanical lockout must be provide to prevent the f an from being
operated without a HEPA filter. Units must be equip ped with an
automatic shutdown device to stop the fan in the ev ent of a
rupture in the HEPA filter or blockage in the disch arge of the
fan. Warning lights are required to indicate normal operation;
too high a pressure drop across filters; or too low of a pressure

drop across filters.

F. Negative Air Machine Electrical: All electrical components shall
be approved by the National Electrical Manufacturer 's Association
(NEMA) and Underwriter's Laboratories (UL). Each un it must be
provided with overload protection and the motor, fa n, fan

housing, and cabinet must be grounded.
2.1.5 PRESSURE DI FFERENTI AL

A. The fully operational negative air system within the regulated
area shall continuously maintain a pressure differe ntial of -
0.02" water column. Before any disturbance of any material or
building system, this shall be demonstrated to the VA by use of a
pressure differential meter/manometer as required b y OSHA 29 CFR
1926.1101(e)(5)(i). The Competent Person shall be responsible
for providing and maintaining the negative pressure and air

changes as required by OSHA and this specification.
2.1.6 TESTI NG THE SYSTEM

A. The negative pressure system must be tested befo re any
disturbedance. After the regulated area has been co mpletely
prepared, the decontamination units set up, and the negative air
machines installed, start the units up one at a tim e. Demonstrate
and document the operation and testing of the negat ive pressure
system to the VA using smoke tubes and a negative p ressure gauge.
Testing must also be done at the start of each work shift.

2.1.7 DEMONSTRATI ON OF THE NEGATI VE Al R PRESSURE SYSTEM

A. The demonstration of the operation of the negati ve pressure
system to the VA shall include, but not be limited to, the
following:
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B. Contractor to install Triatek (Web site www.Ttk. com) negative air
isolation monitoring stations at the sites access d oors or at
opposite sides of the construction area check with resident
engineer for # of units and location.

C. Curtains of the decontamination units move in to ward regulated
area.
D. Use smoke tubes to demonstrate air is moving air ac ross all areas

in which work is to be done.
E. Plastic barriers and sheeting move lightly in towar d the
regulated area.
2.1.8 USE OF SYSTEM DURI NG CONSTRUCTI ON OPERATI ONS

A. Start units before beginning any disturbance occ urs. After work
begins, the units shall run continuously, maintaini ng 4 actual
air changes per hour at a negative pressure differe ntial of 5.0
Pa (-0.02") water column, for the duration of the w ork until a
final visual clearance and final air clearance has been
completed.

B. The negative air machines shall not be shut down for the duration
of the project unless authorized by the VA, in writ ing.

C. Construction work shall begin at a location clos est from the
units and proceed away from them. If an electric f ailure occurs,
the Competent Person shall stop all work and not re sume until
power is restored and all units necessary are opera ting properly
again.

D. The negative air machines shall continue to run aft er all work is
completed and until a final visual clearance and a final air,
clearance has been completed for that regulated are a.

2.2 CONTAI NVENT BARRI ERS AND COVERI NGS | N THE REGULATED AREA
2.2.1 CGENERAL

A. Seal off the perimeter to the regulated area to completely
isolate the regulated area from adjacent spaces. A Il surfaces in
the regulated area must be covered to prevent conta mination and
to facilitate clean-up. Should adjacent areas beco me
contaminated, immediately stop work and clean up th e
contamination at no additional cost to the Governme nt.
Replace HVAC Telephone Room Project No. 585-08-110
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2.2.2 CONTROLLI NG ACCESS TO THE REGULATED AREA

A. Access to the regulated area is allowed only thr

2. 2.

3

personnel decontamination facility (PDF). All othe
access shall be eliminated and OSHA warning signs p
required by OSHA. If the regulated area is adjacen
view of an occupied area, provide a visual barrier
retardant poly sheeting at least 4 mils thick to pr
occupant observation. If the adjacent area is acces
public, the barrier must be solid and capable of wi
negative pressure.

CRI TI CAL BARRI ERS

Completely separate the regulated area from adjacen
fire retardant poly at least 4 mils thick and duct
Individually seal with two layers of 6 mil poly and
HVAC openings, cap off exhaust into the regulated a
Individually seal all lighting fixtures, clocks, do
convectors, speakers, or any other objects in the r
Use care with hot/warm surfaces see fig 1.

2. 2.4 PR MARY BARRI ERS

A. Temporary Construction Partitions:

1. Install and maintain temporary construction partiti
provide separations between construction areas and
areas. Construct partitions of gypsum board or trea
(flame spread rating of 25 or less in accordance wi
E84) on one side of wood or metal steel studs. Seal

layers of 4 mil poly for a vapor barrier under gyps

plywood. Extend the Poly through suspended ceiling

slab or roof. Seal penetrations at door openings, i
tight-fitting VA supplied construction doors with s
devices see fig. 2 for barrier construction.
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FIG. 1

6 MIL POLY CRITICAL NOTE: ALL CORNERS
BARRIER CEILING TO FORM 90 @ ANGLE
PENETRATION WITH NO RADIUS

CEILING
SEAL WITH DUCT
WALL PROTRUSION TAPE. ALL SIDES
SEAL WITH DUCT
TAPE ALL SIDES.

6 MIL POLY

WALL OPENING “DOOR WINDOW
CRITICAL BARRIER BEYOND

6 MIL POLY SEAL ALL CRACKS

EQUIPMENT OR WITH DUCT 6 MIL

FURNISHING POLY CRITCAL
BARRIER OVER
WINDOWS.

FLOOR SEAL ALL CRACKS
WITH DUCT TAPE & 6
MIL POLY CRITCAL
BARRIER OVER
DOORS & WINDOWS.

CRITICAL BARRIER PREP INSTALLATION
NOT TO SCALE:

(~— TAPE POLY TO CEILING
WITH DUCT TAPE.

——TYPICAL METAL STUD

[A
4-MIL POLY INTERIOR

A SIDE

[~ ~—PROVIDE 5/8"TK.
USG, UL. GYP BD.

TAPE POLY TO FLOOR
WITH DUCT TAPE.

TEMPORARY IC BARRIER WALL CONSTRUCTION

Fig. 2
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SECTION 01 00 00
GENERAL REQUIREMENTS

1.1 GENERAL INTENTION

A. Provide for and furnish all labor, superintenckesrmaterials, tools, equipment,
transportation, licenses, certificates, insurate@porary protection, and other items designated
under the provisions of this contract; Replace HVP€lephone Room; project number 585-08-
110, basement floor of Building 1 of the VA Medi€znter Iron Mountain as outlined in the
contract specifications and as shown on the contirasvings.

Replace HVAC distribution system for thelephone Room (B103), the Lan/Wan Room
(B105), the Mail Room (B107A), corridor outside skerooms, and outside the building next to
rooms B103 & B105 on the basement floor at the VédiMal Center, at Iron Mountain, MI.
Work includes removal and replacement of designaxesting windows, ceilings, HVAC
equipment such as AHU'’s, condensing units, ductwett... with new; including controls.
Removal and replacement of designated existingngdile/grid, lights, fire sprinkler pipes
including new quick response headsork will be in two phases; rooms B103 & B105 are
secured areas and will need escort at all times.

B. A visit to the site by Bidders information isclted on the solicitation cover. Verify
existing conditions and locations in field priorgobmitting proposal.

C. Offices of MEP Associates, Inc, located in Edair€ WI, as Architect-Engineers, will
render certain technical services during constoactsuch services shall be considered as
advisory to the Government and shall not be coadtas expressing or implying a
contractual act of the Government without affirmati by Contracting Officer or his duly
authorized representative.

D. Before placement and installation of work subjectests by testing laboratory retained by
Department of Veterans Affairs, the Contractor Istnatify the Resident Engineer in
sufficient time to enable testing laboratory persgno be present at the site in time for
proper taking and testing of specimens and fiedgdewtion. Such prior notice shall be not
less than three work days unless otherwise degidratthe Resident Engineer.

E. Allemployees of general contractor and sub@mttirs shall comply with VA security
management program and obtain permission of thepdlke, be identified by project and
employer, and restricted from unauthorized access.

F. Prior to commencing work, general contractotl ginavide proof that a OSHA certified
“‘competent person” (CP) (29 CFR 1926.20(b)(2) milintain a presence at the work site

whenever the general or subcontractors are present.
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G. Training:

1. Beginning July 31, 2005, all employees of gelnayatractor or subcontractors shall
have the 10-hour or 30-hour OSHA certified CongiauncSafety course and /or other
relevant competency training, as determined by \PAvGth input from the ICRA
team.

2. Submit training records of all such employeesafgproval before the start of work.

1.2 STATEMENT OF BID ITEM(S)
A. See solicitation for specific information.

1.3 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR
A. AFTER AWARD OF CONTRACT, 3 sets of specificat®and drawings will be

furnished.

B. Additional sets of drawings may be made by tbhat@ctor, at Contractor's expense, from

CDRom furnished by Issuing Office.

1.4 CONSTRUCTION SECURITY REQUIREMENETS
A. Security Plan:

1. The security plan defines both physical and atnative security procedures that will
remain effective for the entire duration of thejpob.

2. The General Contractor is responsible for asguhat all sub-contractors working on
the project and their employees also comply widséregulations.

B. Security Procedures:

1. General Contractor’'s employees shall not ehteptoject site without appropriate
badge. They may also be subject to inspectioheif personal effects when entering
or leaving the project site.

2. For working outside the “regular hours” as dsdinn the contract, The General
Contractor shall give 3 days notice to the ConingaDfficer so that security //escort//
arrangements// can be provided for the employ&éss notice is separate from any
notices required for utility shutdown describecktan this section.

3. No photography of VA premises is allowed withawitten permission of the

Contracting Officer.
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VA reserves the right to close down or shut doenproject site and order General
Contractor’'s employees off the premises in the egéa national emergency. The
General Contractor may return to the site only whh written approval of the

Contracting Officer.

C. Document Control:

1.

Before starting any work, the General Contrd&olp Contractors shall submit an

electronic security memorandum describing the aggirdo following goals and

maintaining confidentiality of “sensitive informati”.

The General Contractor is responsible for s&pixg of all drawings, project manual

and other project information. This informatioraklve shared only with those with a

specific need to accomplish the project.

Certain documents, sketches, videos or photbgrapd drawings may be marked

“Law Enforcement Sensitive” or “Sensitive Unclaisif. Secure such information in

separate containers and limit the access to oabetlwho will need it for the project.

Return the information to the Contracting Offic@on request.

These security documents shall not be removéhonsmitted from the project site

without the written approval of Contracting Officer

All paper waste or electronic media such as Gt diskettes shall be shredded and

destroyed in a manner acceptable to the VA.

Notify Contracting Officer and Site Security ©#r immediately when there is a loss

or compromise of “sensitive information”.

All electronic information shall be stored irespied location following VA standards

and procedures using an Engineering Document MamaigieSoftware (EDMS).

a. Security, access and maintenance of all prdj@atings, both scanned and
electronic shall be performed and tracked throbghBEDMS system.

b. “Sensitive information” including drawings anther documents may be attached

to e-mail provided all VA encryption procedures tokowed.

D. Motor Vehicle Restrictions

Replace HVAC Telephone Room Project No. 585-08-110

General Requirements
01 0000 -3



12-07M

1. Vehicle authorization request shall be requicgdany vehicle entering the site and
such request shall be submitted 24 hours beforddteand time of access. Access
shall be restricted to picking up and droppingmoditerials and supplies.

2. Separate permits shall be issued for Generalr&@cor and its employees for parking
in designated areas only.

1.5 FIRE SAFETY
A. Applicable Publications: Publications listedda&lform part of this Article to extent

referenced. Publications are referenced in texiasyc designations only.
1. American Society for Testing and Materials (ASTM
E84-2007 ....c.ovviiiiiie. Surface Burnirftpfacteristics of Building Materials

2. National Fire Protection Association (NFPA):

10-2006 .....ccevvvvviieinnn, Standard fortRble Fire Extinguishers

30-2003 ..., Flammable andnBostible Liquids Code

51B-2003.......cccviiiein. Standard for Frevention During Welding, Cutting and
Other Hot Work

70-2005 ... National ElecatiCode

241-2004 ......ccoeveienn. Standard for §aérding Construction, Alteration, and

Demolition Operations
3. Occupational Safety and Health AdministratioistA\):
29 CFR 1926 .................. Safety and HealtguRaions for Construction

B. Fire Safety Plan: Establish and maintain a firegrbon program in accordance with 29
CFR 1926. Prior to start of work, prepare a plataileg project-specific fire safety
measures, including periodic status reports, abch#uo Engineer and Facility Safety
Manager for review for compliance with contractuiggments in accordance with Section
01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES®d? to any worker
for the contractor or subcontractors beginning wamky shall undergo a safety briefing
provided by the general contractor's competentgeper OSHA requirements. This
briefing shall include information on the constiantlimits, VAMC safety guidelines,

means of egress, break areas, work hours, locatioestrooms, use of VAMC
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equipment, etc. Documentation shall be providethéoResident Engineer that individuals

have undergone contractor’s safety briefing.

C. Site and Building Access: Maintain free and wstokrted access to facility emergency
services and for fire, police and other emergenasponse forces in accordance with
NFPA 241.

D. Separate temporary facilities, such as traiia,age sheds, and dumpsters, from existing
buildings and new construction by distances in etaoce with NFPA 241. For small
facilities with less than 6 m (20 feet) exposing@@ll length, separate by 3m (10 feet).

E. Temporary Construction Partitions:

1. Install and maintain temporary construction igarts to provide smoke-tight
separations between construction areas the aragasrthdescribed in phasing
requirements and adjoining areas. Construct parstof gypsum board or treated
plywood (flame spread rating of 25 or less in adeoce with ASTM E84) on both
sides of fire retardant treated wood or metal eels. Extend the partitions through
suspended ceilings to floor slab deck or roof. §ealls and penetrations. At door
openings, install Class C, % hour fire/smoke rakedrs with self-closing devices.

2. Install one-hour fire-rated temporary construtipartitions as shown on drawings to
maintain integrity of existing exit stair enclossirexit passageways, fire-rated
enclosures of hazardous areas, horizontal exitskerarriers, vertical shafts and
openings enclosures.

3. Close openings in smoke barriers and fire-ratatstruction to maintain fire ratings.
Seal penetrations with listed through-penetrati@stfop materials in accordance with
Section 07 84 00, FIRESTOPPING.

F. Temporary Heating and Electrical: Install, usd enaintain installations in accordance
with 29 CFR 1926, NFPA 241 and NFPA 70.

G. Means of Egress: Do not block exiting for ocegpbuildings, including paths from exits
to roads. Minimize disruptions and coordinate \itigineer.

H. Egress Routes for Construction Workers: Maintae and unobstructed egress. Inspect

daily. Report findings and corrective actions wgekl Engineer.
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|. Fire Extinguishers: Provide and maintain extisgars in construction areas and
temporary storage areas in accordance with 29 G28,INFPA 241 and NFPA 10.

J. Flammable and Combustible Liquids: Store, dispeand use liquids in accordance with
29 CFR 1926, NFPA 241 and NFPA 30.

K. Existing Fire Protection: Do not impair aotatic sprinklers, smoke and heat detection,
and fire alarm systems, except for portions immetliaunder construction, and
temporarily for connections. Provide fire watch ifmpairments more than 4 hours in a
24-hour period. Request interruptions in accordavitte Article, OPERATIONS AND
STORAGE AREAS, and coordinate with Engineer. Als&éng or temporary fire
protection systems (fire alarms, sprinklers) lodateconstruction areas shall be tested as
coordinated with the medical center. Parameterghitesting and results of any tests
performed shall be recorded by the medical cemeércapies provided to the Resident
Engineer.

L. Smoke Detectors: Prevent accidental operati@md¥e temporary covers at end of work
operations each day. Coordinate with Engineer.

M. Hot Work: Perform and safeguard hot work operagiin accordance with NFPA 241 and
NFPA 51B. Coordinate with Engineer. Obtain perruibsn Engineer at least 48 hours in
advance. Designate contractor's responsible prejectire prevention program manager
to permit hot work.

N. Fire Hazard Prevention and Safety Inspectiomspéct entire construction areas weekly.
Coordinate with, and report findings and correctieéions weekly to Engineer.

O. Smoking: Smoking is prohibited in and adjacentdnstruction areas inside existing
buildings and additions under construction. In safgaand detached buildings under
construction, smoking is prohibited except in deatgd smoking rest areas.

P. Dispose of waste and debris in accordance WiAAN241. Remove from buildings daily.

Q. Perform other construction, alteration and démnloperations in accordance with 29
CFR 1926.
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If required, submit documentation to the Redidergineer that personnel have been
trained in the fire safety aspects of working ieas with impaired structural or

compartmentalization features.

1.6 OPERATIONS AND STORAGE AREAS

A.

The Contractor shall confine all operations I(iding storage of materials) on
Government premises to areas authorized or apphowédte Contracting Officer. The
Contractor shall hold and save the Governmengfitsers and agents, free and harmless
from liability of any nature occasioned by the Gantor's performance.
Temporary buildings (e.g., storage sheds, shaffises) and utilities may be erected by
the Contractor only with the approval of the Coatiray Officer and shall be built with
labor and materials furnished by the Contractoheut expense to the Government. The
temporary buildings and utilities shall remain greperty of the Contractor and shall be
removed by the Contractor at its expense upon cgioplof the work. With the written
consent of the Contracting Officer, the buildingsl aitilities may be abandoned and need
not be removed.
The Contractor shall, under regulations presdriy the Contracting Officer, use only
established roadways, or use temporary roadwaystrcmbed by the Contractor when and
as authorized by the Contracting Officer. When mmgteare transported in prosecuting
the work, vehicles shall not be loaded beyondaladihg capacity recommended by the
manufacturer of the vehicle or prescribed by ardefal, State, or local law or regulation.
When it is necessary to cross curbs or sidewalesContractor shall protect them from
damage. The Contractor shall repair or pay forépair of any damaged curbs,
sidewalks, or roads.

(FAR 52.236-10)
Working space and space available for storinterias shall be as determined by the
Resident Engineer.
Workmen are subject to rules of Medical Cenpglieable to their conduct.
Execute work so as to interfere as little asjpdes with normal functioning of Medical
Center as a whole, including operations of utgigyvices, fire protection systems and any

existing equipment, and with work being done byeosh
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1. Do not store materials and equipment in othan @ssigned areas.

2. Schedule delivery of materials and equipmeintoediate construction working areas
within buildings in use by Department of Veterarftais in quantities sufficient for
not more than two work days. Provide unobstructeess to Medical Center areas
required to remain in operation.

3. Where access by Medical Center personnel taedgaortions of buildings is not
required, storage of Contractor's materials andpeggent will be permitted subject to
fire and safety requirements.

G. Phasing To insure such executions, Contractor shall &irthe Resident Engineer with a
schedule of approximate phasing dates on whiclCtmractor intends to accomplish
work in each specific area of site, building ortmor thereof. In addition, Contractor shall
notify the Resident Engineer two weeks in advaridbe proposed date of starting work
in each specific area of site, building or portibareof. Normal working hours are from
7 am to 3:30 pm for this project. Arrange sucheddb insure accomplishment of this
work in successive phases mutually agreeable tal&#sEngineer and Contractor, as
follows:

Phase one is in B107, B107A, B107B, and B105.

Phase two is B103.

PLEASE REFER TO DRAWINGS; SHEET #A.100 FOR PHASE SGHEDULE

H. Utilities Services: Maintain existing utility sgces for Medical Center at all times. Provide
temporary facilities, labor, materials, equipmeatnections, and utilities to assure
uninterrupted services. Where necessary to cutirexigater, steam, gases, sewer or air
pipes, or conduits, wires, cables, etc. of utggyvices or of fire protection systems and
communications systems (including telephone), gl be cut and capped at suitable
places where shown; or, in absence of such indicatvhere directed by Resident
Engineer.

1. No utility service such as water, gas, steamesgor electricity, or fire protection
systems and communications systems may be intedwpthout prior approval of
Resident Engineer. Electrical work shall be accashptl with all affected circuits or

equipment de-energized. When an electrical outagaat be accomplished, work on
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any energized circuits or equipment shall not conteevithout the Medical Center
Director’s prior knowledge and written approvalféteo specification Sections 26 05
11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS, 275011
REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS and&05 11,
REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY
INSTALLATIONS for additional requirements.

2. Contractor shall submit a request to interruptsuch services to Resident Engineer,
in writing, 48 hours in advance of proposed intptian. Request shall state reason,
date, exact time of, and approximate duration ohsaterruption.

3. Contractor will be advised (in writing) of apped of request, or of which other date
and/or time such interruption will cause least memience to operations of Medical
Center. Interruption time approved by Medical Cemtay occur at other than
Contractor's normal working hours.

4. Major interruptions of any system must be retpesn writing, at least 15 calendar
days prior to the desired time and shall be peréorias directed by the Resident
Engineer.

5. In case of a contract construction emergencyjcgewill be interrupted on approval
of Resident Engineer. Such approval will be cordinm writing as soon as practical.

6. Whenever it is required that a connection fepdid to a public utility provider for
new permanent service to the construction profectsuch items as water, sewer,
electricity, gas or steam, payment of such fed bbahe responsibility of the
Government and not the Contractor.

I. Abandoned Lines: All service lines such as wieables, conduits, ducts, pipes and the
like, and their hangers or supports, which areet@liandoned but are not required to be
entirely removed, shall be sealed, capped or pliiggee lines shall not be capped in
finished areas, but shall be removed and sealpgecaor plugged in ceilings, within
furred spaces, in unfinished areas, or within wallpartitions; so that they are completely
behind the finished surfaces.

J. To minimize interference of construction aciegtwith flow of Medical Center traffic,
comply with the following:
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1. Keep roads, walks and entrances to groundsartang and to occupied areas of
buildings clear of construction materials, debnd atanding construction equipment
and vehicles.

2. Method and scheduling of required cutting, aleand removal of existing roads,
walks and entrances must be approved by the Redthgmeer.

K. Coordinate the work for this contract with otleemstruction operations as directed by
Resident Engineer. This includes the schedulingadfic and the use of roadways, as
specified in Article, USE OF ROADWAYS.

1.7 ALTERATIONS

A. Survey: Before any work is started, the Conashall make a thorough survey with the
Resident Engineer areas of buildings in which atiens occur and areas which are
anticipated routes of access, and furnish a repigrned by both, to the Contracting
Officer. This report shall list by rooms and spaces
1. Existing condition and types of resilient flaggj doors, windows, walls and other

surfaces not required to be altered throughouttateareas of building.

2. Existence and conditions of items such as plgnfxtures and accessories, electrical
fixtures, equipment, venetian blinds, shades, etquired by drawings to be either
reused or relocated, or both.

Shall note any discrepancies between drawing®®isting conditions at site.

4. Shall designate areas for working space, méestiarage and routes of access to
areas within buildings where alterations occurwhath have been agreed upon by
Contractor and Resident Engineer.

B. Any items required by drawings to be either eglsr relocated or both, found during this
survey to be nonexistent, or in opinion of Residemgineer, to be in such condition that
their use is impossible or impractical, shall benshed and/or replaced by Contractor
with new items in accordance with specificationschlviwill be furnished by Government.
Provided the contract work is changed by reasahisfsubparagraph B, the contract will
be modified accordingly, under provisions of clagsétled "DIFFERING SITE
CONDITIONS" (FAR 52.236-2) and "CHANGES" (FAR 5224 and VAAR
852.236-88) of Section 00 72 00, GENERAL CONDITIQNS
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Re-Survey: Thirty days before expected partidinal inspection date, the Contractor and
Resident Engineer together shall make a thorouglumeey of the areas of buildings
involved. They shall furnish a report on conditiahen existing, of resilient flooring,
doors, windows, walls and other surfaces as cordpaitd conditions of same as noted in
first condition survey report:

1. Re-survey report shall also list any damageearaby Contractor to such flooring and
other surfaces, despite protection measures; ahdynm basis for determining extent
of repair work required of Contractor to restorendge caused by Contractor's
workmen in executing work of this contract.

Protection: Provide the following protective raeges:

1. Wherever existing roof surfaces are disturbeg thall be protected against water
infiltration. In case of leaks, they shall be repdiimmediately upon discovery.

2. Temporary protection against damage for portions okxisting structures and
grounds where work is to be done, materials handlednd equipment moved
and/or relocated.

3. Protection of interior of existing structures atall times, from damage, dust and
weather inclemency. Wherever work is performed, flor surfaces that are to
remain in place shall be adequately protected prioto starting work, and this

protection shall be maintained intact until all work in the area is completed.

1.8 INFECTION PREVENTION MEASURES

A.

Implement the requirements of VAMC's Infectiom@rol Risk Assessment (ICRA) team.
ICRA Group may monitor dust in the vicinity of thenstruction work and require the
Contractor to take corrective action immediateihé safe levels are exceeded.
Establish and maintain a dust control programpaas of the contractor’s infection
preventive measures in accordance with the guekelmovided by ICRA Group. Prior to
start of work, prepare a plan detailing projectedfpedust protection measures, including
periodic status reports, and submit to Engineed Fatility ICRA team for review for
compliance with contract requirements in accordamte Section 01 33 23, SHOP
DRAWINGS, PRODUCT DATA AND SAMPLES.

Replace HVAC Telephone Room Project No. 585-08-110

General Requirements
010000 -11



12-07M

1. All personnel involved in the construction onegation activity shall be educated and
trained in infection prevention measures estaldishethe medical center.

C. Medical Center Infection Control personnel shadhitor for airborne disease (e.g.
aspergillosis) as appropriate during construct®baseline of conditions may be
established by the medical center prior to the stiawvork and periodically during the
construction stage to determine impact of consacctivities on indoor air quality. In
addition:

1. The RE and VAMC Infection Control personnel raliew pressure differential
monitoring documentation to verify that pressurféedentials in the construction zone
and in the patient-care rooms are appropriatehiir settings. The requirement for
negative air pressure in the construction zond dapend on the location and type of
activity. Upon notification, the contractor shafiplement corrective measures to
restore proper pressure differentials as needed.

2. In case of any problem, the medical center,galeith assistance from the contractor,
shall conduct an environmental assessment to fidceéiminate the source.

D. In general, following preventive measures sbaladopted during construction to keep
down dust and prevent mold.

1. Dampen debris to keep down dust and provide @eanp construction partitions in
existing structures where directed by Resident ig@giBlank off ducts and
diffusers to prevent circulation of dust into occuped areas during construction.

2. Do not perform dust producing tasks within occupiedareas without the
approval of the Resident EngineerFor construction in any areas that will remain
jointly occupied by the medical Center and Contyestworkers, the Contractor shall:
a. Provide dust proof one-hour fire-rated tempodayyvall construction barriers to

completely separate construction from the operatiareas of the hospital in

order to contain dirt debris and dust. Barrierdl sleasealed and made presentable
on hospital occupied side. Install a self-closiatged door in a metal frame,
commensurate with the partition, to allow workecess. Maintain negative air at
all times.A fire retardant polystyrene, 6-mil thick or greater plastic barrier

meeting local fire codes may be used where dust ¢aol is the only hazard,
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and an agreement is reached with the Resident Engger and Medical
Center.

b. HEPA filtration is required where the exhausstdmay reenter the breathing zone.
Contractor shall verify that construction exhawasexterior is not reintroduced to
the medical center through intake vents, or bugldipenings. Install HEPA (High
Efficiency Particulate Accumulator) filter vacuurysgem rated at 95% capture of
0.3 microns including pollen, mold spores and ghasticles. Insure continuous
negative air pressures occurring within the wodaaHEPA filters should have
ASHRAE 85 or other prefilter to extend the useifel bf the HEPA. Provide both
primary and secondary filtrations units. Exhaustdsoshall be heavy duty, flexible
steel reinforced and exhausted so that dust isemtroduced to the medical
center.

c. Adhesive Walk-off/Carpet Walk-off Mats, minimu00mm x 900mm (24" x
36"), shall be used at all interior transitionsnfrthe construction area to occupied
medical center aredhese mats shall be changed as often as required to
maintain clean work areas directly outside construgon area at all times.

d. Vacuum and wet mop all transition areas fromstmction to the occupied
medical center at the end of each workday. Vacthath stilize HEPA filtration.
Maintain surrounding area frequently. Remove dedsithey are created.
Transport these outside the construction areantageers with tightly fitting lids.

e. The contractor shall not haul debris througlepticare areas without prior
approval of the Resident Engineer and the Medieak€r. When, approved,
debris shall be hauled in enclosed dust proof aoetsior wrapped in plastic and
sealed with duct tape. No sharp objects shoulditweed to cut through the
plastic. Wipe down the exterior of the containeithva damp rag to remove dust.
All equipment, tools, material, etc. transporteatigh occupied areas shall be
made free from dust and moisture by vacuuming apd down.

f. Using a HEPA vacuum, clean inside the barrier and acuum ceiling tile prior
to replacement. Any ceiling access panels opened fovestigation beyond
sealed areas shall be sealed immediately when urettied.
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g. There shall be no standing water during constmcThis includes water in
equipment drip pans and open containers withirctmestruction areas. All
accidental spills must be cleaned up and driedinviB hours. Remove and
dispose of porous materials that remain damp faertttan 72 hours.

h. At completion, remove construction barriers andingeprotection carefully,
outside of normal work hours. Vacuum and cleaswffaces free of dust after the
removal.

E. Final Cleanup:

1. Upon completion of project, or as work progressemove all construction debris
from above ceiling, vertical shafts and utility ska that have been part of the
construction.

2. Perform HEPA vacuum cleaning of all surfaces ithe construction area. This
includes walls, ceilings, cabinets, furniture (buttin or free standing), partitions,
flooring, etc.

3. All new air ducts shall be cleaned prior to findinspection.

1.9 DISPOSAL AND RETENTION
A. Materials and equipment accruing from work reegand from demolition of buildings or

structures, or parts thereof, shall be disposeasdbllows:

1. Reserved items which are to remain properth@iGovernment are identified by
attached tags as items to be stored. Items thatimeroperty of the Government
shall be removed or dislodged from present locatiorsuch a manner as to prevent
damage which would be detrimental to re-instaltaand reuse. Store such items
where directed by Resident Engineer.

2. Items not reserved shall become property oCwetractor and be removed by
Contractor from Medical Center.

3. Items of portable equipment and furnishingstiedan rooms and spaces in which
work is to be done under this contract shall rertiagnproperty of the Government.
When rooms and spaces are vacated by the Departinéaterans Affairs during the

alteration period, such items which are NOT requivg drawings and specifications

Replace HVAC Telephone Room Project No. 585-08-110

General Requirements
01 0000 -14



12-07M

to be either relocated or reused will be removethbyGovernment in advance of
work to avoid interfering with Contractor's opeoati

1.10 PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT,
UTILITIES, AND IMPROVEMENTS

A. The Contractor shall preserve and protect alicstires, equipment, and vegetation (such
as trees, shrubs, and grass) on or adjacent tedtesites, which are not to be removed
and which do not unreasonably interfere with thekwequired under this contract. The
Contractor shall only remove trees when specifiGlithorized to do so, and shall avoid
damaging vegetation that will remain in place.ny #imbs or branches of trees are broken
during contract performance, or by the carelessatio®m of equipment, or by workmen,
the Contractor shall trim those limbs or branchéhk & clean cut and paint the cut with a
tree-pruning compound as directed by the Contrgcifiicer.

B. The Contractor shall protect from damage alting improvements and utilities at or
near the work site and on adjacent property ofrd party, the locations of which are
made known to or should be known by the Contradibe Contractor shall repair any
damage to those facilities, including those thatthe property of a third party, resulting
from failure to comply with the requirements ofstisbntract or failure to exercise
reasonable care in performing the work. If the Cactor fails or refuses to repair the
damage promptly, the Contracting Officer may hdeertecessary work performed and

charge the cost to the Contractor.

(FAR 52.236-9)

1.11 RESTORATION
A. Remove, cut, alter, replace, patch and repasgtieg work as necessary to install new
work. Except as otherwise shown or specified, docnd, alter or remove any structural
work, and do not disturb any ducts, plumbing, stegas, or electric work without
approval of the Resident Engineer. Existing workeaaltered or extended and that is
found to be defective in any way, shall be repottethe Resident Engineer before it is
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disturbed. Materials and workmanship used in r@gjorork, shall conform in type and
quality to that of original existing constructiogxcept as otherwise shown or specified.

B. Upon completion of contract, deliver work contpland undamaged. Existing work
(walls, ceilings, partitions, floors, mechanicatlagiectrical work, lawns, paving, roads,
walks, etc.) disturbed or removed as a result dbpming required new work, shall be
patched, repaired, reinstalled, or replaced with werk, and refinished and left in as
good condition as existed before commencing work.

C. At Contractor's own expense, Contractor shafiealiately restore to service and repair
any damage caused by Contractor's workmen to mxiptping and condulits, wires,
cables, etc., of utility services or of fire praiea systems and communications systems
(including telephone) which are indicated on drgsiand which are not scheduled for
discontinuance or abandonment.

D. Expense of repairs to such utilities and systeotsshown on drawings or locations of
which are unknown will be covered by adjustmentadatract time and price in
accordance with clause entitled "CHANGES" (FAR 33-2 and VAAR 852.236-88)
and "DIFFERING SITE CONDITIONS" (FAR 52.236-2) o&é&ion 00 72 00,
GENERAL CONDITIONS.

1.12 PHYSICAL DATA

A. Data and information furnished or referred téolaeis for the Contractor's information.
The Government shall not be responsible for amrmetation of or conclusion drawn
from the data or information by the Contractor.

1.13 PROFESSIONAL SURVEYING SERVICES (RESERVED)
1.14 LAYOUT OF WORK

A. The Contractor shall lay out the work from Gaweent established base lines and bench
marks, indicated on the drawings, and shall bearsiple for all measurements in
connection with the layout. The Contractor shaihish, at Contractor's own expense, all
stakes, templates, platforms, equipment, toolsenadd, and labor required to lay out any
part of the work. The Contractor shall be respdaddr executing the work to the lines
and grades that may be established or indicatédeb@ontracting Officer. The
Contractor shall also be responsible for maintgiand preserving all stakes and other
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marks established by the Contracting Officer wmithorized to remove them. If such
marks are destroyed by the Contractor or throughti@otor's negligence before their
removal is authorized, the Contracting Officer mgglace them and deduct the expense
of the replacement from any amounts due or to beatume to the Contractor.
(FAR 52.236-17)
1.15 AS-BUILT DRAWINGS

A. The contractor shall maintain two full size sets o&s-built drawings which will be
kept current during construction of the project, to include all contract changes,
modifications and clarifications.

B. All variations shall be shown in the same gelngeail as used in the contract drawings.
To insure compliance, as-built drawings shall belenavailable for the Resident
Engineer's review, as often as requested.

C. Contractor shall deliver two approved completets of as-built drawings to the Resident
Engineer within 15 calendar days after each comglphase and after the acceptance of
the project by the Resident Engineer.

D. Paragraphs A, B, & C shall also apply to allslkioawings.

1.16 USE OF ROADWAYS

A. For hauling, use only established public roau$ mads on Medical Center property and,
when authorized by the Resident Engineer, suchdesmproads which are necessary in
the performance of contract work. Temporary rodudd e constructed by the
Contractor at Contractor's expense. When necessargss curbing, sidewalks, or
similar construction, they must be protected by-a@hstructed bridges.

1.17 RESIDENT ENGINEER'S FIELD OFFICE (RESERVED)
1.18 TEMPORARY USE OF MECHANICAL AND ELECTRICAL EQU IPMENT

A. Use of new installed mechanical and electricalijgment to provide heat, ventilation,
plumbing, light and power will be permitted subjéztcompliance with the following
provisions:

1. Permission to use each unit or system mustvas diy Resident Engineer. If the
equipment is not installed and maintained in acaoncéd with the following provisions,
the Resident Engineer will withdraw permissiondse of the equipment.
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2. Electrical installations used by the equipmdiatise completed in accordance with
the drawings and specifications to prevent damadbe equipment and the electrical
systems, i.e. transformers, relays, circuit bregKeises, conductors, motor controllers
and their overload elements shall be properly sizedrdinated and adjusted. Voltage
supplied to each item of equipment shall be verif@ be correct and it shall be
determined that motors are not overloaded. Ther&akequipment shall be
thoroughly cleaned before using it and again imatetyi before final inspection
including vacuum cleaning and wiping clean inteaod exterior surfaces.

3. Units shall be properly lubricated, balancedi aligned. Vibrations must be
eliminated.

4. Automatic temperature control systems for prehe#s shall function properly and all
safety controls shall function to prevent coil feaup damage.

5. The air filtering system utilized shall be tldtich is designed for the system when
complete, and all filter elements shall be replaatedompletion of construction and
prior to testing and balancing of system.

6. All components of heat production and distribntsystem, metering equipment,
condensate returns, and other auxiliary facilitiesd in temporary service shall be
cleaned prior to use; maintained to prevent coorositernally and externally during
use; and cleaned, maintained and inspected priacdeptance by the Government.

B. Prior to final inspection, the equipment or parsed which show wear and tear beyond
normal, shall be replaced with identical replacetsiest no additional cost to the
Government.

C. This paragraph shall not reduce the requirenedrttse mechanical and electrical
specifications sections.

1.19 TEMPORARY USE OF EXISTING ELEVATORS

A. Use of existing elevators for handling building eva&ls and Contractor’s personnel shall
be permitted subject to the following provisions:

B. Contractor makes all arrangements with the Resi#lagineer for use of elevators.
Contractor may use Service Elevator No. 1 in BogdDne (1) for daily use. The service
elevator shall not be used at the designated “tndk-times noted below:
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Exclusive Dietetic Usage

7:00 am to 7:30 a.m. Daily
12:00 Noon to 12:30 p.m. Daily
4:50 pm to 5:30 pm Dally

C. Personnel for operating elevators will not be piedi by the Veterans Affairs.

D. Contractor shall provide maximum protection of thkowing elevator components when

transporting equipment or materials:
a. Entrance jambs, heads soffits and thresholdglat
b. Entrance columns, canopy, return panels andersirfaces of car enclosure walls.
c. Finish flooring.

E. Place elevator in condition equal, less normedmnyto that existing at time it was

placed in service of Contractor as approved by @atihg Officer.

1.20 TEMPORARY USE OF NEW ELEVATORS (RESERVED)

1.21 TEMPORARY TOILETS

A.

Contractor may have for use of Contractor's wek, such toilet accommodations as
may be assigned to Contractor by Medical Cententi@otor shall keep such places clean
and be responsible for any damage done theretmbir&ttor's workmen. Failure to
maintain satisfactory condition in toilets will def Contractor of the privilege to use

such toilets.

1.22 AVAILABILITY AND USE OF UTILITY SERVICES

A. The Government shall make all reasonably requaraounts of utilities available to the

Contractor from existing outlets and supplies,@c#ied in the contract. The amount to
be paid by the Contractor for chargeable electsealices shall be the prevailing rates
charged to the Government. The Contractor shadifelly conserve any utilities furnished

without charge.

. The Contractor, at Contractor's expense andianr&manlike manner satisfactory to the

Contracting Officer, shall install and maintainradicessary temporary connections and
distribution lines, and all meters required to meashe amount of electricity used for the

purpose of determining charges. Before final acegs of the work by the Government,
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the Contractor shall remove all the temporary cotioes, distribution lines, meters, and

associated paraphernalia.

C. Heat: Furnish temporary heat necessary to ptavweny to work and materials through
dampness and cold. Use of open salamanders oempptary heating devices which may
be fire hazards or may smoke and damage finishel, wdll not be permitted. Maintain
minimum temperatures as specified for various nelser
1. Obtain heat by connecting to Medical Centerihgatistribution system.

a. Steam is available at no cost to Contractor.

D. Electricity (for Construction and Testing): Fistmall temporary electric services.

1. Obtain electricity by connecting to the MediCainter electrical distribution system.
The Contractor shall meter and pay for electriatyuired for electric cranes and
hoisting devices, electrical welding devices angleactrical heating devices providing
temporary heat. Electricity for all other usesvaikable at no cost to the Contractor.

E. Water (for Construction and Testing): Furnigmperary water service.

1. Obtain water by connecting to the Medical Centater distribution system. Provide
reduced pressure backflow preventer at each caane@Vater is available at no cost
to the Contractor.

2. Maintain connections, pipe, fittings and fixtsii@d conserve water-use so none is
wasted. Failure to stop leakage or other wastédevitause for revocation (at
Resident Engineer's discretion) of use of watanfiedical Center's system.

F. Steam: Furnish steam system for testing requiredrious sections of specifications.

1. Obtain steam for testing by connecting to theligbd Center steam distribution
system. Steam is available at no cost to the Couatra

2. Maintain connections, pipe, fittings and fixtsii@d conserve steam-use so none is
wasted. Failure to stop leakage or other wastebeitause for revocation (at
Resident Engineer's discretion), of use of steam the Medical Center's system.

G. Fuel: Natural and LP gas and burner fuel oiunegl for boiler cleaning, normal initial
boiler-burner setup and adjusting, and for perfagnhe specified boiler tests will be

furnished by the Government. Fuel required for qmgkd boiler-burner setup,
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adjustments, or modifications due to improper desigoperation of boiler, burner, or
control devices shall be furnished by the ContnaataContractor's expense.
1.23 NEW TELEPHONE EQUIPMENT (RESERVE)

1.24 TESTS
A. Pre-test mechanical and electrical equipmentsystems and make corrections required

for proper operation of such systems before requeshal tests. Final test will not be
conducted unless pre-tested.

B. Conduct final tests required in various sectiohspecifications in presence of an
authorized representative of the Contracting Offi@ontractor shall furnish all labor,
materials, equipment, instruments, and forms, taloot and record such tests.

C. Mechanical and electrical systems shall be baldncontrolled and coordinated. A system
is defined as the entire complex which must be dioated to work together during
normal operation to produce results for which tystesn is designed. For example, air
conditioning supply air is only one part of entistem which provides comfort
conditions for a building. Other related componetsreturn air, exhaust air, steam,
chilled water, refrigerant, hot water, controls afettricity, etc. Another example of a
complex which involves several components of dsferdisciplines is a boiler installation.
Efficient and acceptable boiler operation depenmsiuthe coordination and proper
operation of fuel, combustion air, controls, steeadwater, condensate and other related
components.

D. All related components as defined above shdilibetioning when any system component
is tested. Tests shall be completed within a restdgishort period of time during which
operating and environmental conditions remain nealSly constant.

E. Individual test result of any component, whexguired, will only be accepted when
submitted with the test results of related comptsand of the entire system.

1.25 INSTRUCTIONS

A. Contractor shall furnish Maintenance and Opagathanuals and verbal instructions when
required by the various sections of the specificetiand as hereinafter specified.

B. Manuals: Maintenance and operating manuals ¢wmes each) for each separate piece of
equipment shall be delivered to the Resident Ergineincidental with the delivery of the
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equipment to the job site. Manuals shall be coreplgetailed guides for the maintenance
and operation of equipment. They shall include detegnformation necessary for
starting, adjusting, maintaining in continuous @pen for long periods of time and
dismantling and reassembling of the complete w@mthssub-assembly components.
Manuals shall include an index covering all compaipaarts clearly cross-referenced to
diagrams and illustrations. lllustrations shallunnie "exploded"” views showing and
identifying each separate item. Emphasis shalléeed on the use of special tools and
instruments. The function of each piece of equigh®mponent, accessory and control
shall be clearly and thoroughly explained. All resaey precautions for the operation of
the equipment and the reason for each precautahbehclearly set forth. Manuals must
reference the exact model, style and size of thespdf equipment and system being
furnished. Manuals referencing equipment similabub of a different model, style, and
size than that furnished will not be accepted.

C. Instructions: Contractor shall provide qualifiéatctory-trained manufacturers'
representatives to give detailed instructions togasd Department of Veterans Affairs
personnel in the operation and complete maintenfama=ach piece of equipment. All
such training will be at the job site. These regments are more specifically detailed in
the various technical sections. Instructions féfedent items of equipment that are
component parts of a complete system shall be givan integrated, progressive manner.
All instructors for every piece of component equgomin a system shall be available until
instructions for all items included in the systeavd been completed. This is to assure
proper instruction in the operation of inter-rethgystems. All instruction periods shall be
at such times as scheduled by the Resident Engameleshall be considered concluded
only when the Resident Engineer is satisfied imrdgo complete and thorough coverage.
The Department of Veterans Affairs reserves thiet itig request the removal of, and
substitution for, any instructor who, in the opmiof the Resident Engineer, does not
demonstrate sufficient qualifications in accordawité requirements for instructors
above.

1.26 GOVERNMENT-FURNISHED PROPERTY (RESERVED)

A. The Government shall deliver to the Cortimacthe Government-furnished property
shown on the drawings.
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1.27 RELOCATED // EQUIPMENT // ITEMS // (RESERVED)

1.28 STORAGE SPACE FOR DEPARTMENT OF VETERANS AFFAIRS EQUIPMENT
(RESERVED)

1.29 CONSTRUCTION SIGN (RESERVED)

1.30 SAFETY SIGN (RESERVED)

1.31 CONSTRUCTION DIGITAL IMAGES (RESERVED)

1.32 FINAL ELEVATION DIGITAL IMAGES (RESERVED)

1.33 HISTORIC PRESERVATION (RESERVED)
---END---
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SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES

1-1. Refer to Articles titled SPECIFICATIONS AND DR

(FAR 52.236-21) and, SPECIAL NOTES (VAAR 852.236-91

00, GENERAL CONDITIONS.

1-2. For the purposes of this contract, samples, te
and manufacturers' literature and data shall also b
previously referenced requirements. The following t
items collectively as SUBMITTALS.

1-3. Submit for approval, all of the items specific
separate sections of the specification, with inform
evidence full compliance with contract requirements
fabricated articles and the like to be installed in
equal those of approved submittals. After an item h
change in brand or make will be permitted unless:

A. Satisfactory written evidence is presented to, a
Contracting Officer, that manufacturer cannot make
approved item or;

B. Item delivered has been rejected and substitutio
an urgent necessity or;

C. Other conditions become apparent which indicates
substitute item to be in best interest of the Gover

1-4. Forward submittals in sufficient time to permi

approval action by Government. Time submission to a

time for procurement of contract - required items.
to untimely and rejected will not serve as a basis
contract time for completion.

1-5. Submittals will be reviewed for compliance wit
Architect-Engineer, and action thereon will be take
Engineer on behalf of the Contracting Officer.

1-6. Upon receipt of submittals, Architect-Engineer will
thereto. Contractor, in any subsequent corresponden
this file and identification number to expedite rep
previously approved or disapproved submittals.
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1-7. The Government reserves the right to require a dditional submittals,

whether or not particularly mentioned in this contr

submittals beyond those required by the contract ar

to request therefor by Contracting Officer, adjustm

and time will be made in accordance with Articles t

52.243-4) and CHANGES - SUPPLEMENT (VAAR 852.236-88
CONDITIONS.

act. If additional

e furnished pursuant
ent in contract price
itted CHANGES (FAR
) of the GENERAL

1-8. Schedules called for in specifications and sho wn on shop drawings shall

be submitted for use and information of Department
and Architect-Engineer. However, the Contractor sha
responsibility for coordinating and verifying sched
Officer and Architect- Engineer assumes no responsi
schedules or layout drawings for exact sizes, exact
positioning of items.

of Veterans Affairs

Il assume

ules. The Contracting
bility for checking
numbers and detailed

1-9. Submittals must be submitted by Contractor onl y and shipped prepaid.

Contracting Officer assumes no responsibility for ¢
exact numbers included in such submittals.

A. Submit samples in single units unless otherwise
drawings, schedules, manufacturers' literature and
certificates in quantities of five, except where a
specified.

B. Submittals will receive consideration only when
letter signed by Contractor. Letter shall be sent v
FAX and shall contain the list of items, name of Me
Contractor, contract number, applicable specificati
applicable drawing numbers (and other information r
identification of location for each item), manufact
or Federal Specification Number (if any) and such a
as may be required by specifications for particular
furnished. In addition, catalogs shall be marked to
items submitted for approval.

1. A copy of letter must be enclosed with items, an
without identification letter will be considered "u
and held for a limited time only.

2. Each sample, certificate, manufacturers' literat
labeled to indicate the name and location of the Me
of Contractor, manufacturer, brand, contract number
Federal Specification Number as applicable and loca
project.
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3.

Required certificates shall be signed by an auth
of manufacturer or supplier of material, and by Con

C. If submittal samples have been disapproved, resu

as possible after notification of disapproval. Such

marked "Resubmitted Sample" in addition to containi

specified information required on label and in tran

D. Approved samples will be kept on file by the Res

site until completion of contract, at which time su

delivered to Contractor as Contractor's property. W

technical sections of specifications, approved samp

may be used in their proper locations in contract w

contract, samples that are not approved will be ret

only upon request and at Contractor's expense. Such

made prior to completion of the contract. Disapprov

not requested for return by Contractor will be disc

completion of contract.

E. Submittal drawings (shop, erection or setting dr

required for work of various trades, shall be check

by technically qualified employees of Contractor fo

completeness and compliance with contract requireme

and schedules shall be stamped and signed by Contra

such check.

1.

For each drawing required, submit one legible ph
vellum reproducible.

. Reproducible shall be full size.

3. Each drawing shall have marked thereon, proper d

including Medical Center location, project number,
number, reference to contract drawing number, detai
and Specification Section Number.

. A space 120 mm by 125 mm (4-3/4 by 5 inches) sha

each drawing to accommodate approval or disapproval

. Submit drawings, ROLLED WITHIN A MAILING TUBE, f

shipment.

. One reproducible print of approved or disapprove

be forwarded to Contractor.

. When work is directly related and involves more

drawings shall be submitted to Architect-Engineer u
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1-10. Samples shop drawings, test reports, certific
literature and data, shall be submitted for approva

MEP Associates, Inc.

10-07M

ates and manufacturers'
| to

(Architect-Engineer)

2720 Arbor Court; Suite A

(A/E P.O. Address)

Eau Claire, WI 54701

(City, State and Zip Code)

1-11. At the time of transmittal to the Architect-E
shall also send a copy of the complete submittal di
Resident Engineer.

1-12. Samples for approval shall be sent to Archite
Resident Engineer, VA Medical Center,

325 East H Street, 138

(P.O. Address)

Iron Mountain, Ml 49801

ngineer, the Contractor
rectly to the

ct-Engineer, in care of

(City, State and Zip Code)
---END---
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SECTION 01 74 19
CONSTRUCTI ON WASTE MANAGEMENT

1.1 DESCRI PTI ON
A. This specification covers the requirenents for nanagenment of non-
hazar dous buil ding construction and denolition waste.

1.2 RELATED WORK
A. Section 02 41 00, DEMCLI TI ON.

B. Reserved itens which are to remain the property of the
Government: Section 01 00 00, GENERAL REQUI REMENTS.

1.3 GOVERNMENT POLI CY
A. Contractor shall practice efficient waste nmanagenment when sizing,

cutting and installing building construction products.

B. Contractor shall use all reasonable neans to divert construction
and denolition waste fromlandfills and incinerators and
facilitate their recycling.

C. Contractor shall be responsible for inplenmentation of any speci al
prograns involving rebates or simlar incentives related to
recycling and any revenues or savings obtained from sal vage or
recycling shall accrue to the Contractor

D. Contractor shall ensure that facilities used for recycling, reuse
and di sposal shall be permitted for the intended use to the
extent required by federal, state and | ocal regul ations.

1.4 PLAN
A. Conduct a site assessnent to estimate the types of materials that

will be generated by denolition at the site. The Wole Building
Desi gn CGuide website (http://ww. wbdg. org) has a Construction
Wast e Managenent Dat abase that contains information on conpanies
that haul, collect, and process recycl able debris from
construction projects

B. Devel op and i npl enent procedures to reuse and recycle materials
to the greatest extent feasible based upon the contract, the
construction and denolition debris managenent plan, the estimated
gquantities of materials, and the availability of recycling
facilities.

C. Prepare and submt to the Resident Engineer a witten denolition
debri s managenment plan. The plan shall include, but not be
limted to, the follow ng information
1. Contractor and project identification information
2. Procedures to be used for debris managenent;
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3. Alisting of the materials to be reused, recycled, or taken to

the landfill.
4. The nanmes and | ocations of reuse and recycling facilities or
sites.

1.5 COLLECTI ON
A. Provide necessary containers, bins and storage areas to

facilitate effective waste nanagenent.

B. Clearly identify so that recyclable materials are separated from
trash and can be transported to respective recycling facility for
processi ng.

1.6 DI SPCSAL
A. Contractor shall be responsible for transporting and di sposi ng of

materials that cannot be delivered to a source-separated or m xed
materials recycling facility to a transfer station or disposa
facility that can accept the materials in accordance with state
I aw.

B. Building or denmolition materials with no practical use or that
cannot be recycled shall be disposed of at a landfill or
i nci nerator.

1.7 REPORT
Wth each application for progress paynent, the contractor shal

submt a sunmary of construction and denolition debris diversion
and di sposal, quantifying all materials generated at the work
site and di sposed of or diverted from di sposal through recycling.

- - -END- - -

Repl ace HVAC Tel ephone Room Project No. 585-08-110

Construction Waste Managenent
01 74 19-2



SECTION 03 30 00

CAST-IN-PLACE CONCRETE

PART 1 - GENERAL
1.1 DESCRIPTION:

A. This section specifies cast-in-place structural

and mixes for other concrete.
1.2 REGULATORY REQUIREMENTS:

A. ACI SP-66 — ACI Detailing Manual.

B. ACI 318 - Building Code Requirements for Reinfor

C. ACI 301 — Standard Specifications for Structural

1.3 DELIVERY, STORAGE, AND HANDLING:

A. Conform to ACI 304. Store aggregate separately f
to prevent segregation of sizes and avoid inclusion
materials.

B. Deliver cement in original sealed containers bea
manufacturer, and marked with net weight of content
watertight building in which floor is raised at lea
above ground.

C. Deliver other packaged materials for use in conc
containers, plainly marked with manufacturer's name
protect from damage until used.

1.4 APPLICABLE PUBLICATIONS:

A. Publications listed below form a part of this sp
referenced. Publications are referenced in text by
only.

B. American Concrete Institute (ACI):

117-06.....euveeeeennnn. Tolerances for Concrete Con
Materials
211.1-02......cuvveee. Selecting Proportions for N
and Mass Concrete
301-05......cccvveeee. Structural Concrete
304R-2000............... Guide for Measuring, Mixing
Placing Concrete
305R-06.......ccc...... Hot Weather Concreting
306R-(2002)............. Cold Weather Concreting
308R-(2001)............. Standard Practice for Curin
309R-05......ccevennn. Guide for Consolidation of
31808....ccceeeeinnnnn Building Code Requirements

Concrete and Commentary
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347R-04................. Guide to Formwork for Concr ete
SP-66-04................ ACI Detailing Manual
C. American Society for Testing and Materials (ASTM ):

A185/185M-07............ Steel Welded Wire Fabric, P lain, for Concrete
Reinforcement

A706/A706M-06........... Low-Alloy Steel Deformed an d Plain Bars for
Concrete Reinforcement

C33-07.cine Concrete Aggregates

C94/C94M-07............. Ready-Mixed Concrete

C143/C143M-05........... Slump of Hydraulic Cement C oncrete

C150-07.....oevevnneee. Portland Cement

Cl71-07..cuveeenannn. Sheet Materials for Curing Concrete

Cl1l73-07..cevveeeaaannn. Air Content of Freshly Mixe d Concrete by the
Volumetric Method

C231-08......ccevenenn. Air Content of Freshly Mixe d Concrete by the
Pressure Method

C260-06................. Air-Entraining Admixtures f or Concrete

C309-07.....vvveveannnne Liquid Membrane-Forming Com pounds for Curing
Concrete

C666/C666M-03........... Resistance of Concrete to R apid Freezing and
Thawing

PART 2 - PRODUCTS:
2.1 FORMS:
A. Wood: PS 20 free from loose knots and suitable t o facilitate finishing

concrete surface specified.
2.2 MATERIALS:
A. Portland Cement: ASTM C150 Type | or Il
B. Coarse Aggregate: ASTM C33.

3. Maximum size of coarse aggregates not more than one-fifth of
narrowest dimension between sides of forms, one-thi rd of depth of
slabs, nor three-fourth of minimum clear spacing be tween reinforcing
bars.

C. Fine Aggregate: ASTM C33. Fine aggregate for app lied concrete floor
topping shall pass a 4.75 mm (No. 4) sieve, 10 perc ent maximum shall

pass a 150 pm (No. 100) sieve.
D. Mixing Water: Fresh, clean, and potable.
E. Admixtures:

5. Air Entraining Admixture: ASTM C260.
F. Welded Wire Fabric: ASTM A185.
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G. Sheet Materials for Curing Concrete: ASTM C171.
H. Liquid Membrane-forming Compounds for Curing Con

[, with fugitive dye. Compound shall be compatible

surface treatment, such as paint and resilient tile

discolor concrete surface.
2.3 CONCRETE MIXES:

A. Mix Designs: Proportioned in accordance with Sec

on the Basis of Field Experience and/or Trial Mixtu

05-08M

crete: ASTM C309, Type
with scheduled
, and shall not

tion 5.3, "Proportioning
res" of ACI 318.

TABLE | - CEMENT AND WATER FACTORS FOR CONCRETE

Concrete Strength Non-Air- Air-Entrained
Entrained
Min. 28 Day Min. Cement Max. Water Min. Cement | Max. Water
Comp. Str. kg/m* (Ibs/c. Cement Ratio 3 Cement
yd) kg/m Ratio
MPa (psi) (Ibs/c. yd)
25 (3000) '® 280 (470) 0.65 29D (490) 0.55

1. If trial mixes are used, the proposed mix design
compressive strength 8.3 MPa (1200 psi) in excess 0
concrete strengths above 35 Mpa (5000 psi), the pro

shall achieve a compressive strength 9.7 MPa (1400

f'c.

2. Lightweight Structural Concrete. Pump mixes may

values.

3. For concrete exposed to high sulfate content soi

cement ratio is 0.44.

* Determined by Laboratory in accordance with ACI 2
concrete or ACI 211.2 for lightweight structural co

B. Maximum Slump: Maximum slump, as determined by A
as established by ASTM C94, for concrete to be vibr

shown in Table 1.

shall achieve a
ff'c. For
posed mix design
psi) in excess of

require higher cement
Is maximum water
11.1 for normal
ncrete.

STM C143 with tolerances
ated shall be as

TABLE Il - MAXIMUM SLUMP, MM (INCHES)*

Type of Construction  Normal Weight
Concrete

Slabs 100 mm (4
inches)

C. Air-Entrainment: Air-entrainment of normal weigh

with Table Ill. Determine air content by either AST

033000-3
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TABLE 1l - TOTAL AIR CONTENT
FOR VARIOUS SIZES OF COARSE AGGREGATES (NORMAL CONRETE)

Nominal Maximum Size of Coarse Aggregate, mm (Inches)
Total Air Content Percentage by Volume

10 mm (3/8 in).6 to 10 13 mm (1/2in).5t0 9

20 mm (3/4in).4t0 8 25 mm (1in).3-1/2 to 6-1/2

40 mm (1 1/2in).3to 6

D. Concrete slabs placed at air temperatures below 10 degrees C (50 degrees
Fahrenheit) use non-corrosive, non-chloride acceler ator. Concrete
required to be air entrained use approved air entra ining admixture.

E. Durability: Use air entrainment for exterior exp osed concrete subjected
to freezing and thawing. Air content as shownin T able 111.

2.4 BATCHING AND MIXING:

A. General: Concrete shall be "Ready-Mixed" and com ply with ACI 318 and
ASTM C94, except as specified. Batch mixing at the site is permitted.
Mixing process and equipment must be approved by Re sident Engineer. With
each batch of concrete, furnish certified delivery tickets listing
information in Paragraph 16.1 and 16.2 of ASTM C94. Maximum delivery
temperature of concrete is 38 °C (100 degrees Fahrenheit). Minimum

delivery temperature as follows:

Atmospheric Temperature Mimimum Concrete Temperatur e

-1. degrees to 4.4 degrees C 15.6 degrees C (60 degrees F.)
(30 degrees to 40 degrees F)

-17 degreesCto-1.1 degrees C 21 degrees C (70 degrees F.)
(O degrees to 30 degrees F.)

PART 3 — EXECUTION
3.1 FORMWORK:

A. General: Design in accordance with ACI 347 is th e responsibility of the

Contractor.

1. Form boards may be reused for contact surfaces o f exposed concrete
only if thoroughly cleaned, patched, and repaired a nd Resident
Engineer approves their reuse.

B. Treating and Wetting: Treat or wet contact forms as follows:

1. Coat board forms with non-staining form sealer. In hot weather, cool

forms by wetting with cool water just before concre te is placed.

033000-4



2. Clean and coat removable metal forms with light
reinforcement is placed. In hot weather, cool metal
thoroughly wetting with water just before placing ¢

C. Inserts, Sleeves, and Similar Items: Minimum cle
items such as conduit and pipe is at least three ti
conduit or pipe, except at stub-ups and other simil
D. Construction Tolerances:

1. Set and maintain concrete formwork to assure ere
work within tolerances specified and to accommodate
other rough and finish materials. Accomplish remedi
for correcting excessive tolerances. Erected work t
specified tolerance limits shall be remedied or rem
at no additional cost to the Government.

2. Permissible surface irregularities for various c
are defined as "finishes" in specification sections
individual materials. They are to be distinguished
specified which are applicable to surface irregular
structural elements.

3.2 PLACING REINFORCEMENT:
A. General: Details of concrete reinforcement in ac

and ACI 315, unless otherwise shown.

B. Placing: Place reinforcement conforming to CRSI
shown.

1. Lap welded wire fabric at least 1/2 mesh panels
wires not less than 150 mm (6 inches) in slabs on g

C. Cleaning: Metal reinforcement, at time concrete
from loose flaky rust, mud, oil, or similar coating
bond.

3.3 PLACING CONCRETE:

A. Preparation:

1. Remove hardened concrete, wood chips, shavings a
forms.

2. Remove hardened concrete and foreign materials f
of mixing and conveying equipment.

3. Have forms and reinforcement inspected and appro
Engineer before depositing concrete.

4. Provide runways for wheeling equipment to convey
deposit. Keep equipment on runways which are not su
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on reinforcement. Provide similar runways for prote

barrier on coarse fill.

B. Bonding: Before depositing new concrete on or ag

been set, thoroughly roughen and clean existing sur

foreign matter, and loose particles.

1. Preparing surface for applied topping:

a. Remove laitance, mortar, oil, grease, paint, or
material by sand blasting. Clean with vacuum type e
remove sand and other loose material.

b. Broom clean and keep base slab wet for at least
topping is applied.

c. Use a thin coat of one part Portland cement, 1.5
bonding admixture; and water at a 50: 50 ratio and
the consistency of thick paint. Apply to a damp bas
scrubbing with a stiff fiber brush. New concrete sh
while the bonding grout is still tacky.

C. Conveying Concrete: Convey concrete from mixer t

by a method which will prevent segregation. Method

subject to approval of Resident Engineer.

D. Placing: For special requirements see Paragraphs

WEATHER.

1. Do not place concrete when weather conditions pr
placement and consolidation, or when concrete has a
initial set, or has contained its water or cement ¢
1/2 hours.

2. Deposit concrete in forms as near as practicable
position. Prevent splashing of forms or reinforceme
in advance of placing concrete.

3. Do not drop concrete freely more than 3000 mm (1
containing the high-range water-reducing admixture
or 1500 mm (5 feet) for conventional concrete. Wher
are required, use a tremie or flexible spout (canva
attached to a suitable hopper.

4. Discharge contents of tremies or flexible spouts
not exceeding 500 mm (20 inches) in thickness, and
as to provide a minimum of lateral movement of conc

5. Continuously place concrete until an entire unit
joints is placed. Rate and method of placing concre
that no concrete between construction joints will b
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or against partly set concrete, after it's initial
place, or after 45 minutes of elapsed time during ¢

of additional concrete due to beam/deck deflection.
E. Consolidation: Conform to ACI 309. Immediately a

concrete next to forms, work around reinforcement a
forms, tamp lightly by hand, and compact with mecha
applied directly into concrete at approximately 450
intervals. Mechanical vibrator shall be power drive
with minimum frequency of 5000 cycles per minute ha
sufficient to cause flow or settlement of concrete
concrete to produce thorough compaction, complete e
reinforcement and concrete of uniform and maximum d
segregation of mix. Do not transport concrete in fo
1. Use of form vibration shall be approved only whe
are too thin or too inaccessible for use of interna
2. Carry on vibration continuously with placing of
insert vibrator into concrete that has begun to set

3.4 HOT WEATHER:

A. Follow the recommendations of ACI 305 or as spec

problems in the manufacturing, placing, and curing
adversely affect the properties and serviceability
concrete. Methods proposed for cooling materials an
protecting concrete shall be made in advance of con
approved by Resident Engineer.

3.5 COLD WEATHER:

A. Follow the recommendations of ACI 306 or as spec

freezing of concrete and to permit concrete to gain
Use only the specified non-corrosive, non-chloride
use calcium chloride, thiocyantes or admixtures con
0.05 percent chloride ions. Methods proposed for he
arrangements for protecting concrete shall be made
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3.6 PROTECTION AND CURING:
A. Conform to ACI 308: Initial curing shall immedia tely follow the

finishing operation. Protect exposed surfaces of co ncrete from premature

drying, wash by rain and running water, wind, mecha nical injury, and
excessively hot or cold temperatures. Keep concrete not covered with
membrane or other curing material continuously wet for at least 7 days

after placing, except wet curing period for high-ea rly-strength concrete
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shall be not less than 3 days. Keep wood forms cont

prevent moisture loss until forms are removed. Cure

surfaces as described below. Other curing methods m

approved by Resident Engineer.

1. Liquid curing and sealing compounds: Apply by po
roller in accordance with the manufacturer’s instru
immediately after finishing. Maximum coverage 10m
per gallon) on steel troweled surfaces and 7.5m
per gallon) on floated or broomed surfaces for the
compound.

2. Plastic sheets: Apply as soon as concrete has ha
to prevent surface damage. Utilize widest practical
overlap adjacent sheets 50 mm (2 inches). Tightly s
tape.

3.7 REMOVAL OF FORMS:

A. Remove in a manner to assure complete safety of

following conditions have been met.

2. Take particular care in removing forms of archit
concrete to insure surfaces are not marred or gouge
corners and arises are true, sharp and unbroken.

3.8 CONCRETE SURFACE PREPARATION:

A. Patching: Maintain curing and start patching as

removed. Do not apply curing compounds to concrete
patching until patching is completed. Use cement mo
same composition as that used in concrete. Use whit
cement as necessary to obtain finish color matching
concrete. Thoroughly clean areas to be patched. Cut
otherwise defective areas to solid concrete to a de

25 mm (1 inch). Cut edge perpendicular to surface o
with water area to be patched, and at least 150 mm
surrounding before placing patching mortar. Give ar
brush coat of cement grout followed immediately by
Cement grout composed of one part Portland cement,
bonding admixture, and water at a 50:50 ratio, mix
consistency of thick paint. Mix patching mortar app
before placing and remix occasionally during this p
addition of water. Compact mortar into place and sc
than surrounding surface. After initial shrinkage h

to match color and texture of adjoining surfaces.
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specified for other concrete. Fill form tie holes w
through walls from unexposed face by means of a pre
suitable device to force mortar through wall. Wipe
exposed face with a cloth.

3.9 CONCRETE FINISHES:
A. Slab Finishes:

1. Set perimeter forms to serve as screed using eit
instruments.

2. Place slabs monoalithically. Once slab placement
finishing operations within same day.

4. Use straightedges specifically made for screedin
magnesium straightedges or power strike-offs. Do no
dimensioned lumber. Strike off and screed slab to a
required elevations. Repeat strike-off as necessary
screeding before any excess moisture or bleeding wa
surface. Do not sprinkle dry cement on the surface.

5. Immediately following screeding, and before any
use a 3000 mm (10 foot) wide highway straightedge i
filling operation to achieve surface flatness. Do n
or darbys, except that darbying may be allowed for
restricted spaces.

6. Wait until water sheen disappears and surface st
proceeding further. Do not perform subsequent opera
concrete will sustain foot pressure with maximum of
indentation.

8. Float Finish: Equipment pads shall be floated to
uniform, sandy textured finish. During floating, wh
still soft, check surface for flatness using a 3000
highway straightedge. Correct high spots by cutting
low spots by filling in with material of same compo
finish. Remove any surface projections and re-float
texture.

---END---

033000-9

05-08M

hich extend entirely
ssure gun or other
excess mortar off

her optical or laser

commences, complete

g, such as hollow
t use pieces of
true surface at
. Complete
ter is present on

bleed water appears,
n a cutting and
ot use bull floats
narrow slabs and

iffens before
tions until
6 mm (1/4 inch)

a smooth, dense
ile surface is
mm (10 foot)
down and correct
sition as floor
to a uniform



SECTI ON 07 84 00
FI RESTOPPI NG
PART 1 GENERAL
1.1 DESCRI PTI ON
A. Closures of openings in walls against penetratio
smoke or gases in fire resistant rated construction
1.2 RELATED WORK
A. Sealants and application: Section 07 92 00, JOIN
B. Fire and smoke damper assemblies in ductwork: Se
DUCTS AND CASINGS.
1.3 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP
DATA, AND SAMPLES.
B. Manufacturers literature, data, and installation
of firestopping and smoke stopping used.
C. List of FM, UL, or WH classification number of s
D. Certified laboratory test reports for ASTM E814
listed by FM, UL, or WH proposed for use.
1.4 DELI VERY AND STORAGE
A. Deliver materials in their original unopened con
manufacturer’s name and product identification.
B. Store in a location providing protection from da
the elements.
1.5 WARRANTY
Firestopping work subject to the terms of the Arti
Construction”, FAR clause 52.246-21, except extend
to five years.
1.6 QUALITY ASSURANCE
FM, UL, or WH or other approved laboratory tested
acceptable.
1.7 APPLI CABLE PUBLI CATI ONS
A. Publications listed below form a part of this sp
extent referenced. Publications are referenced in t
designation only.
B. American Society for Testing and Materials (ASTM

EB4-07.....cccuvveeenn. Surface Burning Characteris
Materials
EB14-06..........c...... Fire Tests of Through-Penet
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C. Factory Mutual Engineering and Research Corporat
Annual Issue Approval Guide Building Materials

D. Underwriters Laboratories, Inc. (UL):

Annual Issue Building Materials Directory
Annual Issue Fire Resistance Directory
1479-03.....oeeeeeeenn. Fire Tests of Through-Penet

E. Warnock Hersey (WH):

Annual Issue Certification Listings
PART 2 - PRODUCTS
2.1 FI RESTOP SYSTEMS

A. Use either factory built (Firestop Devices) or f
Penetration Firestop Systems) to form a specific bu
maintaining required integrity of the fire barrier
of gases or smoke.

B. Through-penetration firestop systems and firesto
accordance with ASTM E814 or UL 1479 using the "F"
maintain the same rating and integrity as the fire
sealed. "T" ratings are not required for penetratio
equal to 100 mm (4 in) nominal pipe or 0.01 m
cross sectional area.

C. Products requiring heat activation to seal an op
intumescence shall exhibit a demonstrated ability t
designed to maintain the fire barrier.

D. Firestop sealants used for firestopping or smoke
following properties:

1. Contain no flammable or toxic solvents.

2. Have no dangerous or flammable out gassing durin
curing of products.

3. Water-resistant after drying or curing and unaff
humidity, condensation or transient water exposure.

4. When used in exposed areas, shall be capable of
finished with similar surface treatments as used on
wall or floor surface.

E. Firestopping system or devices used for penetrat
plastic pipe or conduits, unenclosed cables, or oth
materials shall have following properties:

1. Classified for use with the particular type of p
used.

078400 -2
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2. Penetrations containing loose electrical cables,
cables, and communications cables protected using f
systems that allow unrestricted cable changes witho
seal.

3. Intumescent products which would expand to seal
as fire, smoke, toxic fumes, and, water sealant.

F. Maximum flame spread of 25 and smoke development
accordance with ASTM E84.

G. FM, UL, or WH rated or tested by an approved lab
with ASTM E814.

H. Materials to be asbestos free.

PART 3 - EXECUTI ON
3.1 EXAM NATI ON
Submit product data and installation instructions,

article, submittals, after an on site examination o

firestopping.
3. 2 PREPARATI ON

A. Remove dirt, grease, oil, loose materials, or ot
prevent adherence and bonding or application of the
smoke stopping materials.

B. Remove insulation on insulated pipe for a distan
inches) on either side of the fire rated assembly p
firestopping materials unless the firestopping mate
approved for use on insulated pipes.

3.3 | NSTALLATI ON

A. Do not begin work until the specified material d
instructions of the proposed firestopping systems h
and approved.

B. Install firestopping systems with smoke stopping
UL, WH, or other approved system details and instal

3.4 CLEAN-UP AND ACCEPTANCE OF WDORK

A. As work on each floor is completed, remove mater
debris.

B. Do not move materials and equipment to the next-
until completed work is inspected and accepted by t
Engineer.

C. Clean up spills of liquid type materials.

---END---
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SECTI ON 07 92 00
JO NT SEALANTS
PART 1 - GENERAL
1.1 DESCRI PTI ON:

Section covers all sealant and caulking materials
application, wherever required for complete install
materials or systems.

1.2 RELATED WORK:
A. Glazing: Section 08 80 00, GLAZING.
B. Mechanical Work: Section 23 05 11, COMMON WORK R
1.3 QUALITY CONTROL:
A. Installer Qualifications: An experienced install
in installing joint sealants similar in material, d
those indicated for this Project and whose work has
sealant installations with a record of successful i
performance.
B. Source Limitations: Obtain each type of joint se

source from a single manufacturer.

C. Preconstruction Field-Adhesion Testing: Before i
sealants, field test their adhesion to joint substr
with sealant manufacturer’'s recommendations:
1. Locate test joints where indicated or, if not in
by Contracting Officer.
2. Conduct field tests for each application indicat
a. Each type of elastomeric sealant and joint subst
b. Each type of non-elastomeric sealant and joint s
indicated.
3. Notify Resident Engineer seven days in advance o
when test joints will be erected.
E. VOC: Acrylic latex and Silicone sealants shall h
content.
1.4 SUBM TTALS:
A. Submit in accordance with Section 01 33 23, SHOP
DATA, AND SAMPLES.
B. Manufacturer's installation instructions for eac
C. Cured samples of exposed sealants for each color

match adjacent material.

079200-1

04-08M

and their

ation of building

ESULTS FOR HVAC.

er who has specialized
esign, and extent to
resulted in joint-

n-service

alant through one

nstalling elastomeric
ates in accordance

dicated, as directed
ed below:
rate indicated.
ubstrate

f dates and times

ave less than 50g/l VOC

DRAWINGS, PRODUCT

h product used.
where required to



D. Manufacturer's Literature and Data:

1. Caulking compound

2. Primers

3. Sealing compound, each type, including compatibi
sealants are in contact with each other.

1.5 PRQIECT CONDI TI ONS:
A. Environmental Limitations:

1. Do not proceed with installation of joint sealan

conditions:
a. When ambient and substrate temperature condition
limits permitted by joint sealant manufacturer or a
(40 °F).
b. When joint substrates are wet.
B. Joint-Width Conditions:

1. Do not proceed with installation of joint sealan
widths are less than those allowed by joint sealant
applications indicated.

C. Joint-Substrate Conditions:

1. Do not proceed with installation of joint sealan
contaminants capable of interfering with adhesion a
joint substrates.

1.6 DELIVERY, HANDLI NG AND STORAGE:
A. Deliver materials in manufacturers' original uno

brand names, date of manufacture, shelf life, and m

clearly marked thereon.

B. Carefully handle and store to prevent inclusion
C. Do not subject to sustained temperatures exceedi
than32 °C (40 °F).
1.7 DEFIN TIONS:
A. Definitions of terms in accordance with ASTM C71
B. Back-up Rod: A type of sealant backing.
C. Bond Breakers: A type of sealant backing.
D. Filler: A sealant backing used behind a back-up
1.8 WARRANTY:
A. Warranty exterior sealing against leaks, adhesio
failure, and subject to terms of "Warranty of Const
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specified in Section 00 72 00, GENERAL CONDITIONS,
period shall be extended to two years.

B. General Warranty: Special warranty specified in
deprive Government of other rights Government may h
provisions of Contract Documents and shall be in ad
concurrent with, other warranties made by Contracto
of Contract Documents.

1.9 APPLI CABLE PUBLI CATI ONS:

A. Publications listed below form a part of this sp
referenced. Publications are referenced in text by
only.

B. American Society for Testing and Materials (ASTM
C509-06................. Elastomeric Cellular Prefor

Sealing Material.

C612-04.......ccc....... Mineral Fiber Block and Boa
Insulation.
C717-07..uveeeaann. Standard Terminology of Bui
Sealants.
C834-05......ccevennn. Latex Sealants.
C919-02......cevvenenn. Use of Sealants in Acoustic
C920-05......ceeveennn. Elastomeric Joint Sealants.
C1021-08........cc...... Laboratories Engaged in Tes
Sealants
C1193-05......ueeeeeenn. Standard Guide for Use of J

C1330-02 (R2007)........ Cylindrical Sealant Backing
Liquid Applied Sealants.

D1056-07................ Specification for Flexible

Sponge or Expanded Rubber.
EB4-08........ccueeeee. Surface Burning Characteris

Materials.

C. Sealant, Waterproofing and Restoration Institute
The Professionals’ Guide

PART 2 - PRODUCTS

2.1 SEALANTS:
A. S-1:
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1. ASTM C920, polyurethane or polysulfide.
2. Type M.
3. Class 25.
4. Grade NS.
5. Shore A hardness of 20-40
B. S-9:
1. ASTM C920 silicone.
2. Type S.
3. Class 25.
4. Grade NS.
5. Shore A hardness of 25-30.
6. Non-yellowing, mildew resistant.
2.2 CAULKI NG COVPQUND:
A. C-1: ASTM C834, acrylic latex.

2.3 COLOR
A. Sealants used with exposed masonry shall match ¢ olor of mortar joints.
B. Caulking shall be light gray or white, unless sp ecified otherwise.

2.4 JO NT SEALANT BACKI NG

A. General: Provide sealant backings of material an d type that are
nonstaining; are compatible with joint substrates, sealants, primers,
and other joint fillers; and are approved for appli cations indicated by
sealant manufacturer based on field experience and laboratory testing.

B. Cylindrical Sealant Backings: ASTM C1330, of typ e indicated below and
of size and density to control sealant depth and ot herwise contribute

to producing optimum sealant performance:
1. Type C: Closed-cell material with a surface skin

C. Elastomeric Tubing Sealant Backings: Neoprene, b utyl, EPDM, or silicone
tubing complying with ASTM D1056, nonabsorbent to w ater and gas, and
capable of remaining resilient at temperatures down to minus 32 °C
(minus 26 °F). Provide products with low compression set and o f size and
shape to provide a secondary seal, to control seala nt depth, and

otherwise contribute to optimum sealant performance

D. Bond-Breaker Tape: Polyethylene tape or other pl astic tape recommended
by sealant manufacturer for preventing sealant from adhering to rigid,
inflexible joint-filler materials or joint surfaces at back of joint
where such adhesion would result in sealant failure . Provide self-

adhesive tape where applicable.
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2.5 FILLER
A. Mineral fiber board: ASTM C612, Class 1.
B. Thickness same as joint width.
C. Depth to fill void completely behind back-up rod
2.6 PRI MER
A. As recommended by manufacturer of caulking or se
B. Stain free type.
2.7 CLEANERS- NON POURQUS SURFACES:
Chemical cleaners acceptable to manufacturer of se

backing material, free of oily residues and other s

staining or harming joint substrates and adjacent n

and formulated to promote adhesion of sealant and s

PART 3 - EXECUTI ON
3.1 | NSPECTI ON:
A. Inspect substrate surface for bond breaker conta
materials at adherent faces of sealant.
B. Coordinate for repair and resolution of unsound
C. Inspect for uniform joint widths and that dimens
tolerance established by sealant manufacturer.
3. 2 PREPARATI ONS:
A. Prepare joints in accordance with manufacturer's
B. Clean surfaces of joint to receive caulking or s

dry to the touch, free from frost, moisture, grease

paint, or other foreign matter that would tend to d

adhesion.

1. Clean porous joint substrate surfaces by brushin
cleaning, mechanical abrading, or a combination of
produce a clean, sound substrate capable of develop
with joint sealants.

2. Remove loose particles remaining from above clea
vacuuming or blowing out joints with oil-free compr
joint surfaces include the following:

a. Concrete.
b. Masonry.
c. Unglazed surfaces of ceramic tile.
3. Remove laitance and form-release agents from con
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4. Clean nonporous surfaces with chemical cleaners
do not stain, harm substrates, or leave residues ca
interfering with adhesion of joint sealants.

a. Metal.

b. Glass.

c. Porcelain enamel.

d. Glazed surfaces of ceramic tile.

C. Do not cut or damage joint edges.

D. Apply masking tape to face of surfaces adjacent
applying primers, caulking, or sealing compounds.

1. Do not leave gaps between ends of sealant backin

2. Do not stretch, twist, puncture, or tear sealant

3. Remove absorbent sealant backings that have beco
sealant application and replace them with dry mater

E. Apply primer to sides of joints wherever require
manufacturer's printer instructions.

1. Apply primer prior to installation of back-up ro
tape.

2. Use brush or other approved means that will reac
joints.

F. Take all necessary steps to prevent three sided

3.3 BACKI NG | NSTALLATI ON:

A. Install back-up material, to form joints enclose
required for specified depth of sealant.

B. Where deep joints occur, install filler to fill
up rod and position the rod at proper depth.

C. Cut fillers installed by others to proper depth
back-up rod and sealants.

D. Install back-up rod, without puncturing the mate
depth, within plus or minus 3 mm (1/8 inch) for sea
specified.

E. Where space for back-up rod does not exist, inst
strip at bottom (or back) of joint so sealant bonds
opposing surfaces.

F. Take all necessary steps to prevent three sided

3.4 SEALANT DEPTHS AND GEOVETRY:
A. At widths up to 6 mm (1/4 inch), sealant depth e
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B. At widths over 6 mm (1/4 inch), sealant depth 1/ 2 of width up to 13 mm
(1/2 inch) maximum depth at center of joint with se alant thickness at
center of joint approximately 1/2 of depth at adhes ion surface.

3.5 | NSTALLATI ON:

A. General:

1. Apply sealants and caulking only when ambient te mperature is between
5 degrees C and 38 degrees C (40 and 100 degrees F).

2. Do not use polysulfide base sealants where seala nt may be exposed to
fumes from bituminous materials, or where water vap or in continuous

contact with cementitious materials may be present.

3. Do not use sealant type listed by manufacture as not suitable for
use in locations specified.

4. Apply caulking and sealing compound in accordanc e with

manufacturer's printer instructions.

5. Avoid dropping or smearing compound on adjacent surfaces.
6. Fill joints solidly with compound and finish com pound smooth.
7. Tool joints to concave surface unless shown or s pecified otherwise.
8. Finish paving or floor joints flush unless joint is otherwise
detailed.
9. Apply compounds with nozzle size to fit joint wi dth.
10. Test sealants for compatibility with each other and substrate. Use

only compatible sealant.
B. For application of sealants, follow requirements of ASTM C1193 unless
specified otherwise.

C. Where gypsum board partitions are of sound rated , fire rated, or smoke
barrier construction, follow requirements of ASTM C 919 only to seal all
cut-outs and intersections with the adjoining const ruction unless

specified otherwise.

1. Apply a 6 mm (1/4 inch) minimum bead of sealant each side of runners
(tracks), including those used at partition interse ctions with
dissimilar wall construction.

2. Coordinate with application of gypsum board to i nstall sealant
immediately prior to application of gypsum board.

3. Patrtition intersections: Seal edges of face laye r of gypsum board
abutting intersecting partitions, before taping and finishing or
application of veneer plaster-joint reinforcing.
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4. Openings: Apply a 6 mm (1/4 inch) bead of sealan
outs to seal openings of electrical boxes, ducts, p
penetrations. To seal electrical boxes, seal sides
5. Control Joints: Before control joints are instal
in back of control joint to reduce flanking path fo
control joint.
3.6 FIELD QUALI TY CONTROL:

A. Field-Adhesion Testing: Field-test joint-sealant
substrates as recommended by sealant manufacturer:

1. Extent of Testing: Test completed elastomeric se
follows:

a. Perform 1 test for first 300 m (1000 feet) of jo
each type of elastomeric sealant and joint substrat

B. Inspect joints for complete fill, for absence of
configuration complying with specified requirements
a field adhesion test log.

C. Inspect tested joints and report on following:

1. Whether sealants in joints connected to pulled-o
adhere to joint substrates or tore cohesively. Incl
distance used to test each type of product and join

2. Compare these results to determine if adhesion p
manufacturer’s field-adhesion hand-pull test criter

3. Whether sealants filled joint cavities and are f

4. Whether sealant dimensions and configurations co
requirements.

D. Record test results in a field adhesion test log
sealants were installed, names of persons who insta
dates, test locations, whether joints were primed,
percent elongations, sealant fill, sealant configur
dimensions.

E. Repair sealants pulled from test area by applyin
following same procedures used to originally seal
original sealant surfaces are clean and new sealant
sealant.

F. Evaluation of Field-Test Results: Sealants not e
failure from testing or noncompliance with other in
requirements, will be considered satisfactory. Remo
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fail to adhere to joint substrates during testing o

other requirements. Retest failed applications unti

sealants comply with indicated requirements.

3.7 CLEANI NG

A. Fresh compound accidentally smeared on adjoining
immediately and rub clean with a solvent as recomme

or sealant manufacturer.

B. After filling and finishing joints, remove maski

C. Leave adjacent surfaces in a clean and unstained

3.8 LOCATI ONS:

A. Exterior Building Joints, Horizontal and Vertica

1. Metal to Masonry or Stone: Type S-1

2. Pipe Penetrations: Type S-9
B. Interior Caulking:

1. Typical Narrow Joint 6 mm, (1/4 inch) or less at

Components: Type C-1.

2. Perimeter of Windows which Adjoin Concrete or Ma

C-1.

---END---
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SECTI ON 08 51 13
ALUM NUM W NDOWB
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Aluminum windows of type and size shown, complet
related components and accessories.
B. Types:
1. Hung windows
2. Fixed
1.2 DEFI N TI ONS
A. Accessories: Mullions, staff beads, casings, clo
panning systems, sub-sills, clips anchors, fastener
stripping, security screens, and other necessary co
for fabrication and installation of window units.
B. Uncontrolled Water: Water not drained to the ext
appearing on the room side of the window.
1.3 RELATED WORK
A. Glazing: Section 08 80 00, GLAZING.
1.4 DELI VERY, STORAGE AND HANDLI NG
A. Protect windows from damage during handling and
before, during and after installation.
B. Store windows under cover, setting upright.
C. Do not stack windows flat.
D. Do not lay building materials or equipment on wi
1.5 QUALI TY ASSURANCE
A. Approval by contracting officer is required of p
proposed manufacturers and installers.
B. Approval will be based on submission of certific
that:
1. Manufacturer regularly and presently manufacture
windows as one of its principal products.
2. Installer has technical qualifications, experien
personnel and facilities to install specified items
C. Provide each type of window produced from one so
D. Quality Certified Labels or certificate:
1. Architectural Aluminum Manufacturers Association
affixed to each window indicating compliance with s

085113-1

03-08M

e with hardware,

sures, trim, moldings,
s, weather-

mponents required

erior, or water

construction operations

ndows.

roducts or service of

ation by Contractor

s the specified

ce, trained

urce of manufacture.

, "AAMA label"

pecification.



2. Certificates in lieu of label with copy of recen
more than 4 years old) from an independent testing
certificate signed by window manufacturer stating t
provided comply with specified requirements and AAM

type of window specified.

1.6 SUBM TTAL

A. Submit in accordance with Section 01 33 23, SHOP
DATA, AND SAMPLES.
B. Shop Drawings:
1. Minimum of 1/2 full scale types of windows on pr
2. ldentifying parts of window units by name and ki
material, show construction, locking systems, mecha
trim, installation and anchorages.
3. Include glazing details and standards for factor
C. Manufacturer's Literature and Data:
Window.
Sash locks, keepers, and key.
Security screens.
Insulated panels.
D. Certificates:
1. Certificates as specified in paragraph QUALITY A
2. Indicating manufacturers and installers qualific
3. Manufacturer's Certification that windows delive
identical to windows tested.
E. Test Reports:
Copies of test reports as specified in paragraph Q

1.7 WARRANTY

Warrant windows against malfunctions due to defect
hardware, materials and workmanship, subject to the

WARRANTY OF CONSTRUCTION of Section 00 72 00, GENER

except provide 10 year warranty period.

1.8 APPLI CABLE PUBLI CATI ONS

A. Publications listed below form a part of this sp
referenced. Publications are referenced in text by
only.

B. American Society of Heating, Refrigerating and A
Engineers (ASHRAE)

90.1-04................. Energy Standard of Building

085113-2
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C. American Architectural Manufacturers Association (AAMA):
101/1.S.2/A440-05....... Windows, Doors, and Unit Sk ylights
505-98.......cccvveee. Dry Shrinkage and Composite Performance Thermal
Cycling Test Procedures

TIR-A8-04............... Structural Performance of P oured and Debridged
Framing Systems

D. American Society for Testing and Materials (ASTM ):

A653/A653M-07........... Steel Sheet, Zinc Coated (G alvanized), Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-dip
Process

E 90-04............c.... Test Method for Laboratory Measurement of

Airborne Sound Transmission Loss of Building
Partitions
E. National Fenestration Rating Council (NFRC):
NFRC 100-04............. Determining Fenestration Pr oduct U-Factors
NFRC 200-04............. Determining Fenestration Pr oduct Solar Heat
Gain Coefficient and Visible Transmittance at
Normal Incidence
F. National Association of Architectural Metal Manu facturers (NAAMM):
AMP 500 Series.......... Metal Finishes Manual
PART 2- PRODUCTS
2.1 MATERI ALS

A. Aluminum Extrusions; Sheet and Plate: AAMA 101/| .S.2.

B. Sheet Steel, Galvanized: ASTM A653; G90 galvaniz ed coating.

C. Weather-strips: AAMA 101/1.S.2; except leaf type weather-stripping is
not permitted.

D. Fasteners: AAMA 101/1.S.2. Screws, bolts, nuts, rivets and other

fastening devices to be non-magnetic stainless stee l.

1. Fasteners to be concealed when window is closed. Where walll
thickness is less than 3 mm (0.125 inch) thick, pro vide backup
plates or similar reinforcements for fasteners.

2. Stainless steel self tapping screws may be used to secure Venetian
blind hanger clips, vent guide blocks, friction adj uster, and limit

opening device.

3. Attach locking and hold-open devices to windows with concealed
fasteners. Provide reinforcing plates where wall th ickness is less
than 3 mm (0.125 inch) thick.

E. Weather-strips: AAMA 101/1.S.2.
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G. Hardware:

1. Cam type tamperproof custodial locks with a sing
Locate locking devices in the vent side rail. Faste
and keepers shall be concealed or nonremovable.

2. Locking Device Strikes: Locate strikes in frame
be adjustable for locking tension. Fabricate strike
stainless steel or white bronze.

3. Fabricate hinges of noncorrosive metal. Hinges
concealed when window is closed or semi-concealed w
knuckles. All exposed knuckle hinges shall have hos
both ends. Surface mounted hinges will not be accep

4. Guide Blocks: Fabricate guide blocks of injectio
Install guide block fully concealed in vent/frame s

5. Design operating device to prevent opening with
coins or bent wire devices.

03-08M
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2.2 THERVAL AND CONDENSATI ON PERFORMANCE
A. Condensation Resistance Factor (CRF): Minimum CR F of C.
B. Thermal Transmittance:
1. Maximum U value class for insulating glass windo
C. Solar Heat Gain Coefficient (SHGC): SHGC shall ¢
local energy code requirement.
2.3 FABRI CATI ON
A. Fabrication to exceed or meet requirements of Ph

ws: 50 (U=0.50).
omply with State or

ysical Load Tests, Air

Infiltration Test, and Water Resistance Test of AAM A 101/1.S.2.
B. Glazing:

1. Factory or field glazing optional.

2. Glaze in accordance with Section 08 80 00, GLAZI NG.

3. Windows reglazable without dismantling sash fram ing.

4. Design rabbet to suit glass thickness and glazin g method specified.
5. Glaze from interior except where not accessible.
C. Trim:
1. Trim includes casings, closures, and panning.
2. Fabricate to shapes shown of aluminum not less t
inch) thick
3. Extruded or formed sections, straight, true, and

han 1.6 mm (0.062

smooth on exposed
surfaces.
4. Exposed external corners mitered and internal co rners coped, fitted

with hairline joints.
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5. Reinforce 1.6 mm (0.062 inch) thick members with
(1/8-inch) thick aluminum.
6. Except for strap anchors, provide reinforcing fo
ends and at intervals not more than 305 mm (12 inch
7. Design to allow unrestricted expansion and contr
and window frames.
8. Secure to window frames with machine screws or e
9. Exposed screws, fasteners or pop rivets are not
exterior of the casing or trim cover system.

D. Thermal-Break Construction:

1. Manufacturer’s Standard.
2. Low conductance thermal barrier.
3. Capable of structurally holding sash in position
4. All Thermal Break Assemblies (Pour & Debridge, |
shall be tested as per AAMA TIR A8 and AAMA 505 for
and Composite Performance.
5. Location of thermal barrier and design of window
in closed position, outside air shall not come in d
with interior frame of the window.

E. Mullions: AAMA 101.
F. Subsills and Stools:

1. Fabricate to shapes shown of not less than 2 mm
extruded aluminum.

2. One piece full length of opening with concealed

3. Sills turned up back edge not less than 6 mm (1/
provide with drip.

4. Sill back edge behind face of window frame. Do n
interior surface or bridge thermal breaks.

5. Do not perforate for anchorage, clip screws, or

03-08M
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2.4 SINGLE HUNG W NDOWS:
A. AAMA 101/1.S.2. Single hung type H-HC50.
B. AAMA certified product to the AAMA 101/1.S.2.-97 standard.

1. Provide units with "Tilt-in" feature permitting
sash to be cleaned from interior.

2. Do not tilt-in sash without use of a maintenance
mechanism and removable locking handle. Finger ope

latches not acceptable.
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2.5 FI XED W NDOAG

A. AMMA 101/1.S.2; Type HC25.

B. AAMA certified product to the AAMA 101/1.S.2. -

2.6 FINI SH

A. In accordance with NAAMM AMP 500 series.
B. Finish exposed aluminum surfaces as follows:

1. Anodized Aluminum:

a. Finish in accordance with AMP 501 letters and nu
b. Clear anodized Finish: AA-C22A41 Medium matte, c
coating, Class 1 Architectural, 0.7 mils thick.
C. Hardware: Finish hardware exposed when window is
position: Match window color.

2.7 SECURI TY SCREEN

A. The security screens shown on the Drawings and h
products of Kane Manufacturing Corp., Kane, Pennsyl
manufacturer’s name and products have been used to
standards for this project. Manufacturers bidding

be actively engaged in the fabrication of specific

of five (5) years prior to the bid date.

B. The main frame shall be not less than 1 inch by

shape and extruded from 6063-T6 aluminum alloy. We

less than .410 Ibs/ft., with a nominal thickness o

corners of the main frame shall be mitered, fitted

tension coupling assembly and fastened. The screen

integral groove for the retention of a combination

strip/insect shield. A removable concealment plate
6063-T6 aluminum alloy shall be attached to the mai
resistant screw. Weight shall not be less than .06
nominal thickness of .050-inch.

C. The aluminum shall be thoroughly cleaned in a 5-

process. An electrostatically applied gray thermop
powder coating shall be applied and baked to a hard
finish. Coating shall meet or exceed AAMA 2603.

D. The wire cloth shall be 12-mesh .028 stainless s

cleaned in a 5-step bonderizing process. An electr
black, thermoplastic, polyester powder coating shal

mar-resistant finish.
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E. The infill wire cloth shall be retained by a rem
plate and tamper resistant screws. Tamper resistan
penetrate the concealment plate infill and main fra
inches on center.
F. Each screen shall come fully assembled and teste
2.8 I NSULATED W NDOW | NFI LL LAM NATED PANELS
A. Exterior and interior substrate: Class Il clear
bonded to high density tempered hardboard.
B. Core: 2 Ib. density polysterene.
C. Panel thickness: 1 inch.
D. Tolerance: 0.8% of panels dimension length and
1/16 ™ inch thickness.
E. R-value of 4.75, U-value of 0.21.
F. Seal panel in window with polyurethane or silico
G. Factory cut opening in panel; coordinate size wi
PART 3 - EXECUTI ON

3.1 PROTECTION (DI SSI M LAR MATERI ALS) : AAMA 101/1.S.2.

3.2 | NSTALLATI ON, GENERAL

A. Install window units in accordance with manufact
and recommendations for installation of window unit
operators and other components of work.

B. Where type, size or spacing of fastenings for se
accessories or equipment to building construction i
specified, use expansion or toggle bolts or screws,
construction material.

1. Provide bolts or screws minimum 6 mm (1/4-inch)

2. Sized and spaced to resist the tensile and shear

3. Do not use exposed fasteners on exterior, except
for application of hardware.

4. Provide non-magnetic stainless steel Phillips fl
screws for exposed fasteners, where required, or sp
proof fasteners.

5. Locate fasteners to not disturb the thermal brea
windows.

C. Set windows plumb, level, true, and in alignment
of frames or sash.

D. Anchor windows on four sides with anchor clips o
1. Do not allow anchor clips to bridge thermal brea
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2. Use separate clips for each side of thermal brea
3. Make connections to allow for thermal and other
4. Do not allow building load to bear on windows.
5. Use manufacturer's standard clips at corners and
inches) on center.
6. Where fin trim anchorage is shown build into adj
anchoring at corners and not over 600 mm (24 inches
E. Sills and Stools:
1. Set in bed of mortar or other compound to fully
line shown.
2. Do not extend sill to inside window surface or p
3. Leave space for sealants at ends and to window f
otherwise.
F. Replacement Windows:
1. Do not remove existing windows until new replace
ready for immediate installation.
2. Remove existing work carefully; avoid damage to
remain.
3. Perform all other operations as necessary to pre
proper installation and operation of new units.
4. Do not leave openings uncovered at end of workin
precipitation or temperatures below 16 degrees C (6
5. Install security screens and insulated panels ac
manufacturer’'s recommendations.
3.3 MILLIONS CLOSURES, TRIM AND PANNI NG
A. Cut mullion full height of opening and anchor di
on each side.
B. Closures, Trim, and Panning: External corners mi
corners coped, fitted with hairline, tightly closed
C. Secure to concrete or solid masonry with expansi
rivets, split shank drive bolts, or powder actuated
D. Toggle bolt to hollow masonry units. Screwed to
E. Fasten except for strap anchors, near ends and ¢
not more than 300 mm (12 inches) between.
F. Seal units following installation to provide wea
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3.4 ADJUST AND CLEAN
A. Adjust ventilating sash and hardware to provide
points, and at weather-stripping for smooth operati
closure.
B. Clean aluminum surfaces promptly after installat
exercising care to avoid damage to protective coati
C. Remove excess glazing and sealant compounds, dir
substances.
D. Lubricate hardware and moving parts.
E. Clean glass promptly after installation of windo
sealant compound, dirt and other substances.
F. Except when a window is being adjusted or tested
closed position during the progress of work on the
3.5 OPERATI ON DEVI CES
A. Provide wrenches, keys, or removable locking ope
specified to operate windows.
---END---
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SECTI ON 08 80 00
GLAZI NG
PART 1 - GENERAL
1.1 DESCRI PTI ON
This section specifies glass related glazing mater
Glazing products specified apply to factory or fiel
1.2 RELATED WORK
A. Factory glazed by manufacturer in following unit
1. Section 08 51 13, ALUMINUM WINDOWS.
1.3 LABELS
A. Temporary labels:
1. Provide temporary label on each light of glass i
manufacturer or brand and glass type, quality and n
2. Label in accordance with NFRC (National Fenestra
label requirements.
3. Temporary labels shall remain intact until glass
Resident Engineer.
B. Permanent labels:
1. Locate in corner for each pane.
2. Label in accordance with ANSI Z97.1 and SGCC (Sa
Certification Council) label requirements.
a. Tempered glass.
1. 4 PERFORMANCE REQUI REMENTS
A. Building Enclosure Vapor Retarder and Air Barrie
1. Utilize the inner pane of multiple pane sealed u
continuity of the air barrier and vapor retarder se
2. Maintain a continuous air barrier and vapor reta
glazed assembly from glass pane to heel bead of gla
B. Glass Thickness:
1. Select thickness of exterior glass to withstand
loads acting normal to plane of glass at design pre
in accordance with applicable code.
2. Limit glass deflection to 1/200 or flexure limit
is less, with full recovery of glazing materials.
3. Test in accordance with ASTM E 330.
4. Thicknesses listed are minimum. Coordinate thick

system manufacturers.
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1.5 SUBM TTALS

A. In accordance with Section 01 33 23, SHOP DRAWIN

SAMPLES.
B. Manufacturer's Certificates:

1. Certificates stating that wire glass, meets requ

glazing material as specified in ANSI 297.1.

2. Certificate on "R" value when value is specified

C. Warranty: Submit written guaranty, conforming to

requirements, and to “Warranty of Construction” Art

Section.

D. Manufacturer's Literature and Data:
1. Glass, each kind required.
2. Insulating glass units.

3. Elastic compound for metal sash glazing.

4. Glazing cushion.
5. Sealing compound.

E. Samples:

1. Size: 150 mm by 150 mm (6 inches by 6 inches).
1.6 DELI VERY, STORAGE AND HANDLI NG

A. Delivery: Schedule delivery to coincide with gla

minimum handling of crates is required. Do not open

required for inspection for shipping damage.

B. Storage: Store cases according to printed instru

areas least subject to traffic or falling objects.

clean and dry.

C. Handling: Unpack cases following printed instruc

individual windows on edge leaned slightly against

with separators between each.
1.7 PRQIECT CONDI TI ONS

Field Measurements: Field measure openings before

glass products. Be responsible for proper fit of fi

products.
1.8 WARRANTY

A. Warranty: Conform to terms of "Warranty of Const
Section 00 72 00, GENERAL CONDITIONS, except extend

the following:

1. Insulating glass units to remain sealed for 10 y

08 80 00-2
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1.9 APPLI CABLE PUBLI CATI ONS

A. Publications listed below form a part of this sp ecification to extent
referenced. Publications are referenced in text by basic designation
only.

B. American National Standards Institute (ANSI):

797.1-04................ Safety Glazing Material Use d in Building -
Safety Performance Specifications and Methods
of Test.

C. American Society for Testing and Materials (ASTM ):

C1363-05.......ccc...... Thermal Performance of Buil ding Assemblies, by

Means of A Hot Box Apparatus
C864-05.......ccc....... Dense Elastomeric Compressi on Seal Gaskets,

Setting Blocks, and Spacers.

C920-05......ceeveennn. Elastomeric Joint Sealants.

C1036-06................ Flat Glass.

E84-01.......ccuveeee. Surface Burning Characteris tics of Building
Materials.

E330-02......cueeeeeen. Structural Performance of E xterior Windows,

Curtain Walls, and Doors by Uniform Static Air

Pressure Difference.

E774-97.....cceeee. Sealed Insulating Glass Uni ts
D. Code of Federal Regulations (CFR):
16 CFR 1201 - Safety Standard for Architectural Gl azing Materials;

1977, with 1984 Revision.
E. National Fire Protection Association (NFPA):

80-06.......cceeeennee. Fire Doors and Windows.
F. Safety Glazing Certification Council (SGCC):
Certified Products Directory (Issued Semi-Annually ).
PART 2 - PRODUCT
2.1 GASS
A. Use thickness stated unless specified otherwise in assemblies.

B. Clear Glass:
1. ASTM C1036, Type I, Class 1, Quality 3.
2. Thickness, 6 mm (1/4 inch).
2.8 I NSULATI NG GLASS UNI'TS
A. Provide factory fabricated, hermetically sealed glass unit consisting

of two panes of glass separated by a dehydrated air space.

08 80 00-3



B. Provide low emissivity coating on third surface
units.

C. Assemble units using glass types specified.

D. Sealed Edge Units (SEU):

1. Conform to ASTM E774, Class C performance requir

2. Air Space not less than 13 mm (¥2 inch) wide.

3. R value not less than 1.65.

2.12 GLAZI NG ACCESSCRI ES
A. As required to supplement the accessories provid
glazed and to provide a complete installation. Ferr
accessories exposed in the finished work shall have
not corrode or stain while in service.
B. Setting Blocks: ASTM C864:

1. Channel shape; having 6 mm (1/4 inch) internal d

2. Shore a hardness of 80 to 90 Durometer.

3. Block lengths: 50 mm (two inches) except 100 to
inches) for insulating glass.

4. Block width: Approximately 1.6 mm (1/16 inch) le
width of the rabbet.

5. Block thickness: Minimum 4.8 mm (3/16 inch). Thi
rabbet depth as required.

C. Spacers: ASTM C864:

1. Channel shape having a 6 mm (1/4 inch) internal

2. Flanges not less 2.4 mm (3/32 inch) thick and we
thick.

3. Lengths: One to 25 to 76 mm (one to three inches

4. Shore a hardness of 40 to 50 Durometer.

D. Sealing Tapes:

1. Semi-solid polymeric based material exhibiting p
adhesion and withstanding exposure to sunlight, moi
cold, and aging.

2. Shape, size and degree of softness and strength
glazing application to prevent water infiltration.

J. Glazing Sealants: ASTM C920, silicone neutral cu

1. Type S.

2. Class 25

3. Grade NS.

4. Shore A hardness of 25 to 30 Durometer.

08 80 00-4
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M. Color:

1. Color of glazing compounds, gaskets, and sealant
color frames shall match color of the finished alum
nonstaining.

2. Color of other glazing compounds, gaskets, and s
be exposed in the finished work and unpainted shall
or neutral color.

PART 3 - EXECUTI ON
3.1 EXAM NATI ON

A. Verification of Conditions:

1. Examine openings for glass and glazing units; de
proper size; plumb; square; and level before instal
started.

2. Verify that glazing openings conform with detail
tolerances indicated on manufacturer’'s approved sho

B. Advise Contractor of conditions which may advers
glazing unit installation, prior to commencement of
1. Do not proceed with installation until unsatisfa

have been corrected.
3. 2 PREPARATI ON

A. For sealant glazing, prepare glazing surfaces in
02 Sealant Manual.

B. Determine glazing unit size and edge clearances
unit to receive the glazing.

C. Shop fabricate and cut glass with smooth, straig
required by openings to provide GANA recommended ed

D. Verify that components used are compatible.

E. Clean and dry glazing surfaces.

F. Prime surfaces scheduled to receive sealants, as
preconstruction sealant-substrate testing.

3.3 I NSTALLATI ON - GENERAL

A. Install in accordance with GANA-01 Glazing Manua
Manual unless specified otherwise.

B. Glaze in accordance with recommendations of glaz
manufacturers, and as required to meet the Performa
Requirements specified in other applicable sections

C. Set glazing without bending, twisting, or forcin

D. Do not allow glass to rest on or contact any fra

08 80 00-5
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E.

K.

3.6 | NSTALLATI ON - WET NMETHOD ( SEALANT AND SEALANT)
A.
B.

3.12

Glaze doors and operable sash, in a securely fix
position, until sealant, glazing compound, or putty
Insulating Glass Units:
1. Glaze in compliance with glass manufacturer's wr
2. When glazing gaskets are used, they shall be of

depth to cover glass seal or metal channel frame co

3. Do not use putty or glazing compounds.

4. Do not grind, nip, cut, or otherwise alter edges
fused glass units after shipping from factory.

5. Install with tape or gunnable sealant in wood sa

Place setting blocks at 1/4 points and install g
Install removable stops with glazing centered in

spacer shims both sides at 600 mm (24 inch) interva

below sight line.

. Fill gaps between glazing and stops with sealant

glazing, but not more than 9 mm (3/8 inch) below si
full contact with glazing and continue the air and

. Apply sealant to uniform line, flush with sight

sealant surface smooth.
REPLACEMENT AND CLEAN NG

. Clean new glass surfaces removing temporary labe

defacement after approval by Resident Engineer.

. Replace cracked, broken, and imperfect glass, or

installed improperly.

. Leave glass, putty, and other setting material i

acceptable condition.
PROTECTI ON
Protect finished surfaces from damage during erect
completion of work. Strippable plastic coatings on
finish are not acceptable.
---END---
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SECTION 09 51 00
ACQOUSTI CAL CEI LI NGS5

PART 1- GENERAL
1.1 DESCRI PTI ON
A. Metal ceiling suspension system for acoustical ¢
B. Acoustical units.
C. Adhesive application.
1.2 SUBM TTAL
A. Submit in accordance with Section 01 33 23, SHOP
AND SAMPLES.
B. Samples:
1. Acoustical units, each type, with label indicati
specification requirements.
2. Colored markers for units providing access.
C. Manufacturer's Literature and Data:
1. Ceiling suspension system, each type, showing co
installation.
2. Acoustical units, each type
D. Manufacturer's Certificates: Acoustical units, e
with specification requirements.
1.4 DEFI N TI ONS
A. Standard definitions as defined in ASTM C634.
B. Terminology as defined in ASTM E1264.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications listed below form a part of this sp
referenced. Publications are referenced in the tex
designation only.
B. American Society for Testing and Materials (ASTM

11-07M

eilings.

DRAWINGS, PRODUCT DATA,

ng conformance to

mplete details of

ach type, in accordance

ecification to extent
t by basic

rbon Steel Wire
alvanized) or Zinc-

Iron Alloy-coated (Galvannealed) by the Hot-Dip

A641/A641M-03........... Zinc-coated (Galvanized) Ca

A653/A653M-07........... Steel Sheet, Zinc-Coated (G
Process

C423-07...cuveeeeaannn. Sound Absorption and Sound

Absorption

Coefficients by the Reverberation Room Method

C634-02 (E2007)......... Standard Terminology Relati
Acoustics

C635-04.......cceee.... Metal Suspension Systems fo
Lay-in Panel Ceilings

095100-1
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ng Suspension Systems

tics of Building

ound Insulation.

C636-06................. Installation of Metal Ceili
for Acoustical Tile and Lay-in Panels
EB4-07.....cccuvveennn. Surface Burning Characteris
Materials
E413-04........oeeee.... Classification for Rating S
E1264-(R2005)........... Classification for Acoustic

PART 2- PRODUCTS
2.1 METAL SUSPENSI ON SYSTEM
A. ASTM C635, heavy-duty system, except as otherwis

1. Ceiling suspension system members may be fabrica
the following unless specified otherwise.

a. Galvanized cold-rolled steel, bonderized.

b. Extruded aluminum.

c. Fire resistant plastic (glass fiber) having a fl
smoke developed rating of not more than 25 when tes
accordance with ASTM E84.

2. Use same construction for cross runners as main
lighter-duty sections for cross runners is not acce

B. Exposed grid suspension system for support of la

1. Exposed grid width not less than 22 mm (7/8 inch
8 mm (5/16 inch) panel bearing surface.

2. Fabricate wall molding and other special molding
material with same exposed width and finish as the
members.

3. On exposed metal surfaces, apply manufacturer’s
on enamel flat texture finish.

2.2 PERI METER SEAL
A. Vinyl, polyethylene or polyurethane open cell sp
density of 1.3 plus or minus 10 percent, compressio
percent with pressure sensitive adhesive coating on
B. Thickness as required to fill voids between back
finish wall.
C. Not less than 9 mm (3/8 inch) wide strip.
2.3 WRE
A. ASTM A641.
B. For wire hangers: Minimum diameter 2.68 mm (0.10
C. For bracing wires: Minimum diameter 3.43 mm (0.1

095100-2

al Ceiling Products

e specified.
ted from either of

ame spread and
ted in

runners. Use of
ptable.
y-in panels:
) with not less than

from the same
exposed grid

standard white baked-

onge material having
n set less than 10
one side.

of wall molding and

55 inch).
350 inch).



2.4 ANCHCORS AND | NSERTS

A. Use anchors or inserts to support twice the load

attached thereto.
B. Hanger Inserts:

1. Fabricate inserts from steel, zinc-coated (galva

fabrication).

2. Nailing type option for wood forms:

a. Upper portion designed for anchorage in concrete

lower portion below surface of concrete approximate

inch).

b. Lower portion provided with not less than 8 mm (

permit attachment of hangers.

3. Flush ceiling insert type:

a. Designed to provide a shell covered opening over

permit attachment of hangers and keep concrete out

recess.

b. Insert opening inside shell approximately 16 mm

9 mm (3/8 inch) high over top of wire.

c. Wire 5 mm (3/16 inch) diameter with length to pr

hooked anchorage in concrete.

C. Clips:

1. Galvanized steel.

2. Designed to clamp to steel beam or bar joists, o

member together.

3. Designed to rigidly secure framing members toget

4. Designed to sustain twice the loads imposed by h

supported.

2.5 CARRYI NG CHANNELS FOR SECONDARY FRAM NG
A. Fabricate from cold-rolled or hot-rolled steel,

finish, free of rust.

B. Weighing not less than the following, per 300 m

11-07M

s imposed by hangers

nized after

and positioning

ly 25 mm (one

5/16 inch) hole to

a wire loop to

of insert

(5/8 inch) wide by

ovide positive

r secure framing

her.

angers or items

black asphaltic paint

(per thousand linear

feet):
Size mm Size Cold-rolled Hot-rolled
Inches Kg Pound Kg Pound
38 11/2 215.4 475 508 1120
50 2 P67.6 590 571.5 1260
2.7 ACOUSTI CAL UNI TS
A. General:

095100-3



1. ASTM E1264, weighing 3.6 kg/m
panels or tile.
2. Class A Flame Spread: ASTM 84
3. Minimum NRC (Noise Reduction Coefficient): 0.55
otherwise: ASTM C423.
4. Minimum CAC (Ceiling Attenuation Class): 40-44 r
otherwise: ASTM E413.
5. Manufacturer’s standard white finish, minimum Li
coefficient of 0.75 on the exposed surfaces.
6. Lay-in panels: 24 x 24, with square edges.
2.9 ACCESS | DENTI FI CATI ON
A. Markers:
1. Use colored markers with pressure sensitive adhe
2. Make colored markers of paper or plastic, 6 to 9
in diameter.
B. Use markers of the same diameter throughout buil
C. Color Code: Use following color markers for serv

Color......ccoceveeeenns Service

Red......cccovieeeen. Sprinkler System: Valves an
Green......cccoeveeeen. Domestic Water: Valves and
Yellow.................. Chilled Water and Heating W
Orange.................. Ductwork: Fire Dampers
Blue......ccooceeeeennn. Ductwork: Dampers and Contr
Black.......cccceenn. Gas: Laboratory, Medical, A

PART 3 EXECUTI ON
3.1 CEl LI NG TREATMENT
A. Treatment of ceilings shall include sides and so

furred work 600 mm (24 inches) wide and over, and v

changes in ceiling heights unless otherwise shown.

tiles after wet finishes have been installed and so
B. Lay out acoustical units symmetrically about cen

or space unless shown otherwise on reflected ceilin
C. Moldings:

1. Install metal wall molding at perimeter of room,
vertical surfaces.

2. Install special shaped molding at changes in cei
other breaks in ceiling construction to support aco
to conceal their edges.

D. Perimeter Seal:

095100-4
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1.

2.

Install perimeter seal between vertical leg of w
finish wall, partition, and other vertical surfaces

Install perimeter seal to finish flush with expo
horizontal legs of wall molding.

3.2 CEl LI NG SUSPENSI ON SYSTEM | NSTALLATI ON
A. General:

1.

. Support a maximum area of 1.48 m

Install metal suspension system for acoustical t
in accordance with ASTM C636, except as specified o

. Use direct or indirect hung suspension system or

as defined in ASTM C635.

. Prevent deflection in excess of 1/360 of span of

main runner.

. Provide extra hangers, minimum of one hanger at

item of mechanical, electrical and miscellaneous eq
by ceiling suspension system not having separate su

. Provide not less than 100 mm (4 inch) clearance

of the acoustical units to the underside of ducts,
secondary suspension channels, concrete beams or jo
beam or bar joist unless furred system is shown,

7. Use main runners not less than 1200 mm (48 inche

8. Install hanger wires vertically. Angled wires ar

except for seismic restraint bracing wires.

B. Anchorage to Structure:

1.

2.

Concrete:

a. Install hanger inserts and wire loops required f
hanger wire in concrete forms before concrete is pl
hanger wires with looped ends through steel deck if
does not have attachment device.

b. Use eye pins or threaded studs with screw-on eye
already placed concrete structures to support hange
in sides of concrete beams or joists at mid height.

Steel:

a. When steel framing does not permit installation
spacing required, install carrying channels for att
hanger wires.

(1) Size and space carrying channels to insure that
deflection specified will not be exceeded.

095100-5
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(2) Attach hangers to steel carrying channels, spac ed four feet on
center, unless area supported or deflection exceeds the amount
specified.

b. Attach carrying channels to the bottom flange of steel beams
spaced not 1200 mm (4 feet) on center before fire p roofing is
installed. Weld or use steel clips to attach to bea m to develop

full strength of carrying channel.

c. Attach hangers to bottom chord of bar joists or to carrying
channels installed between the bar joists when hang er spacing
prevents anchorage to joist. Rest carrying channels on top of the
bottom chord of the bar joists, and securely wire t ie or clip to
joist.

B. Direct Hung Suspension System:
1. As illustrated in ASTM C635.
2. Support main runners by hanger wires attached di rectly to the
structure overhead.

3. Maximum spacing of hangers, 1200 mm (4 feet) on centers unless
interference occurs by mechanical systems. Use ind irect hung
suspension system where not possible to maintain ha nger spacing.

C. Indirect Hung Suspension System:
1. As illustrated in ASTM C635.

2. Space carrying channels for indirect hung suspen sion system not more
than 1200 mm (4 feet) on center. Space hangers for carrying channels
not more than 2400 mm (8 feet) on center or for car rying channels
less than 1200 mm (4 feet) or center so as to insur e that specified

requirements are not exceeded.

3. Support main runners by specially designed clips attached to carrying
channels.
3.3 ACOUSTI CAL UNI'T | NSTALLATI ON
A. Cut acoustic units for perimeter borders and pen etrations to fit tight
against penetration for joint not concealed by mold ing.
B. Install lay-in acoustic panels in exposed grid w ith not less than 6 mm

(1/4 inch) bearing at edges on supports.

1. Install tile to lay level and in full contact wi th exposed grid.
2. Replace cracked, broken, stained, dirty, or tile not cut for minimum
bearing.
E. Markers:
1. Install markers of color code specified to ident ify the various

concealed piping, mechanical, and plumbing systems.

095100-6
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2. Attach colored markers to exposed grid on opposi te sides of the units
providing access.

3. Attach marker on exposed ceiling surface of upwa rd access acoustical
unit.
3.5 CLEAN- UP AND COWVPLETI ON
A. Replace damaged, discolored, dirty, cracked and broken acoustical units.

B. Leave finished work free from defects.
---END---

095100-7
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SECTION 09 91 00

PAI NTI NG
PART 1- GENERAL
1.1 DESCRI PTI ON
A. Section specifies field painting.
B. Painting includes gypsum wallboard coatings spec ified and identity
markings.
1.2 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.
B. Manufacturer's Literature and Data:
Before work is started, or sample panels are prepar ed, submit
manufacturer's literature, the current Master Paint ers Institute (MPI)
"Approved Product List" indicating brand label, pro duct name and product
code as of the date of contract award, will be used to determine
compliance with the submittal requirements of this specification. The
Contractor may choose to use subsequent MPI "Approv ed Product List",
however, only one list may be used for the entire ¢ ontract and each
coating system is to be from a single manufacturer. All coats on a
particular substrate must be from a single manufact urer. No variation from
the MPI "Approved Product List" where applicable is acceptable.
C. Sample of identity markers if used.
D. Manufacturers' Certificates indicating complianc e with specified
requirements:
1. Manufacturer's paint substituted for Federal Spe cification paints meets

or exceeds performance of paint specified.
1.4 DELI VERY AND STORAGE
A. Deliver materials to site in manufacturer's seal ed container marked to

show following:
1. Name of manufacturer.
2. Product type.
3. Batch number.
4. Instructions for use.
5. Safety precautions.

B. In addition to manufacturer's label, provide a | abel legibly printed as
following:
1. Federal Specification Number, where applicable, and name of material.

2. Surface upon which material is to be applied.
3. If paint or other coating, state coat types; pri me, body or finish.

099100-1



C. Maintain space for storage, and handling of pain
equipment in a neat and orderly condition to preven
combustion from occurring or igniting adjacent item

D. Store materials at site at least 24 hours before
between 18 and 30 degrees C (65 and 85 degrees F).

PART 2 - PRODUCTS
2.1 MATERI ALS

A. Plastic Tape:

2. Pressure sensitive adhesive back.

3. Widths as shown.

B. Identity markers options:

1. Pressure sensitive vinyl markers.

2. Snap-on coll plastic markers.

2.2 PAINT PROPERTI ES

A. Use ready-mixed (including colors), except two ¢
polyurethanes, polyesters, paints having metallic p
separately and paints requiring specified additives

B. Where no requirements are given in the reference
primers, use primers with pigment and vehicle, comp
and finish coats specified.

2.3 REGULATORY REQUI REMENTS/ QUALI TY ASSURANCE

A. Paint materials shall conform to the restriction
Environmental and Toxic Control jurisdiction.

1. Volatile Organic Compounds (VOC): VOC content of
not exceed 109/l for interior latex paints/primers
exterior latex paints and primers.

2. Lead-Base Paint:

a. Comply with Section 410 of the Lead-Based Paint
Act, as amended, and with implementing regulations
Secretary of Housing and Urban Development.

b. Regulations concerning prohibition against use o
in federal and federally assisted construction, or
residential structures are set forth in Subpart F,
Federal Regulations, Department of Housing and Urba

c. For lead-paint removal, see Section 02 83 33.13,
REMOVAL AND DISPOSAL.

3. Asbestos: Materials shall not contain asbestos.

099100-2
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4. Chromate, Cadmium, Mercury, and Silica: Material
zinc-chromate, strontium-chromate, Cadmium, mercury
compounds or free crystalline silica.

5. Human Carcinogens: Materials shall not contain a
and ACGHI-DOC confirmed or suspected human carcinog

6. Use high performance acrylic paints in place of
possible.

7. VOC content for solvent-based paints shall not e
not be formulated with more than one percent aromat
weight.

PART 3 - EXECUTI ON
3.1 JOB CONDI TI ONS
A. Safety: Observe required safety regulations and

instructions for storage, handling and application

1. Take necessary precautions to protect personnel
hazards due to falls, injuries, toxic fumes, fire,
harm.

2. Deposit soiled cleaning rags and waste materials
approved for that purpose. Dispose of such items of
each days work.

B. Atmospheric and Surface Conditions:

1. Do not apply coating when air or substrate condi
a. Less than 3 degrees C (5 degrees F) above dew po
b. Below 10 degrees C (50 degrees F) or over 35 deg

F), unless specifically pre-approved by the Contrac
the product manufacturer. Under no circumstances sh
conditions exceed manufacturer recommendations.

2. Maintain interior temperatures until paint dries

3. Do no exterior painting when it is windy and dus

4. Do not paint in direct sunlight or on surfaces t
warm.

5. Apply only on clean, dry and frost free surfaces
a. Apply water thinned acrylic and cementitious pai

wet) surfaces where allowed by manufacturer's print
b. Dampened with a fine mist of water on hot dry da

masonry surfaces to which water thinned acrylic and

paints are applied to prevent excessive suction and

099100-3
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3.2 SURFACE PREPARATI ON
A. Method of surface preparation is optional, provi
painting produce solid even color and texture speci
B. General:

1. Remove prefinished items not to be painted such
escutcheon plates, hardware, trim, and similar item
after paint is dried.

2. Remove items for reinstallation and complete pai
adjacent areas when item or adjacent surface is not
finish is different.

3. See other sections of specifications for specifi
and prime coat.

4. Clean surfaces for painting with materials and m
substrate and specified finish. Remove any residue
cleaning agents used. Do not use solvents, acid, or
and masonry.

C. Gypsum Board:

1. Remove efflorescence, loose and chalking plaster
materials.

2. Remove dust, dirt, and other deterrents to paint

3. Fill holes, cracks, and other depressions with C
Gypsum (Spackling Compound) finished flush with adj
texture to match texture of adjacent surface. Patch
(1-inch) in diameter as specified in Section for pl
board.

3.3 PAI NT PREPARATI ON

A. Thoroughly mix painting materials to ensure unif
dispersion of pigment and uniform composition.

B. Do not thin unless necessary for application and
for body and prime coats. Use materials and quantit
specified in manufacturer's printed instructions.

C. Remove paint skins, then strain paint through co
remove lumps and other particles.

D. Mix two component and two part paint and those r

a manner as to uniformly blend as specified in manu

instructions unless specified otherwise.

E. For tinting required to produce exact shades spe
recommended by the paint manufacturer.
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3.4 APPLI CATI ON

A. Start of surface preparation or painting will be
of the surface as satisfactory for the application

B. Unless otherwise specified, apply paint in three
finish. When two coats applied to prime coat are th
applied over primer is body coat and second coat is

C. Apply each coat evenly and cover substrate compl

D. Allow not less than 48 hours between application
except as allowed by manufacturer's printed instruc
Resident Engineer.

E. Finish surfaces to show solid even color, free f
brushmarks, laps, holidays, or other defects.

F. Apply by brush or roller.

3.5 PRI ME PAI NTI NG

A. After surface preparation prime surfaces before
finish coats, except as otherwise specified.

B. Spot prime and apply body coat to damaged and ab
before applying succeeding coats.

C. Metals except boilers, incinerator stacks, and e
1. Steel and iron: MPI1 95 (Fast Drying Metal Primer
2. Zinc-coated steel and iron: MPI 134 (Waterborne
5. Copper and copper alloys scheduled to be painted

Metal Primer).

D. Gypsum Board:

1. Surfaces scheduled to have primer compatible wit

3.6 I NTERI OR FI NI SHES

A. Apply following finish coats over prime coats in

specified in Section 09 06 00, SCHEDULE FOR FINISHE

B. Metal Work:
1. Apply to exposed surfaces.
2. Omit body and finish coats on surfaces concealed

except electrical conduit containing conductors ove

3. Ferrous Metal, Galvanized Metal, and Other Metal
a. Apply two coats of paint to match existing.
C. Gypsum Board:
1. One coat of Interior Primer plus 2 coats paint t

3.7 REFI NI SHI NG EXI STI NG PAI NTED SURFACES

A. Clean, patch and repair existing surfaces as spe
preparation.
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B.
C.

D.

E.

F.

Remove and reinstall items as specified under su

Remove existing finishes or apply separation coa
compatible coatings from having contact.

Patched or Replaced Areas in Surfaces and Compon
body coats as specified for new work to repaired ar
components.

Except where scheduled for complete painting app
surface to nearest break in plane, such as corner,

Refinish areas as specified for new work to matc
specified or scheduled otherwise.

G. Sand or dull glossy surfaces prior to painting.

H.

Sand existing coatings to a feather edge so that
and existing finish will not show in finished work.

3.8 PAINT COLOR

A.

Color and gloss of finish coats shall match exis

04-08M

rface preparation.
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3.9 MECHANI CAL AND ELECTRI CAL WORK FI ELD PAI NTI NG SCHEDULE

A.

0O

3.10

Field painting of mechanical consists of cleanin
shop prime coats, and applying prime, body and fini

. Paint after tests have been completed.
. Omit prime coat from factory prime-coated items.
. Finish painting of mechanical equipment is not r

interstitial spaces, above suspended ceilings, in ¢
pipe and electric closets, pipe basements, pipe tun
roof spaces, shafts and furred spaces except on ele
containing feeders 600 volts or more.

. Color:

1. Paint items to match surrounding surfaces.
| DENTI TY PAI NTI NG SCHEDULE

. Identify designated service in accordance with A

specified otherwise, on exposed piping, piping abov

piping in accessible pipe spaces, interstitial spac

access panels.

1. Legend may be identified using 2.1 G options or
applications.

2. Apply legends adjacent to changes in direction,
pipes pass through walls or floors, adjacent to ope
such as valves, regulators, strainers and cleanouts
mm (40 feet) apart on straight runs of piping. Iden
plumbing fixtures is not required.
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3. Locate Legends clearly visible from operating po sition.

4. Use arrow to indicate direction of flow.

5. Identify pipe contents with sufficient additiona | details such as
temperature, pressure, and contents to identify pos sible hazard. Insert
working pressure shown on drawings where asterisk a ppears for High,

Medium, and Low Pressure designations as follows:
a. High Pressure - 414 kPa (60 psig) and above.

b. Medium Pressure - 104 to 413 kPa (15 to 59 psig)
c. Low Pressure - 103 kPa (14 psig) and below.

6. Legend name in full or in abbreviated form as fo llows:
COLOR OF COLOR OF COLOR OF LEGEND
PIPING EXPOSED PIPING BACKGROUND LETTERS BBREVIATI ONS
A/C Condenser Water Supply Green White A/C Cond Witr Sup
AJ/C Condenser Water Return Green White A/C Cond Witr Ret
Chilled Water Supply Green White Ch. Witr Sup
Chilled Water Return Green White Ch. Wtr Ret
Low Pressure Steam <15 Yellow Black L.P. Stm
Low Pressure Condensate Return <15 Yellow Black L. P. Ret

Fire Protection Water

Sprinkler Red White Auto Spr
Standpipe Red White Stand
Sprinkler Red White Drain

3. 11 PROTECTI ON CLEAN UP, AND TOUCH UP

A. Protect work from paint droppings and spattering by use of masking, drop
cloths, removal of items or by other approved metho ds.

B. Upon completion, clean paint from hardware, glas s and other surfaces and
items not required to be painted of paint drops or smears.

C. Before final inspection, touch-up or refinished in a manner to produce
solid even color and finish texture, free from defe cts in work which was

damaged or discolored.
---END---

099100-7



SECTION 23 05 11

12-07M

COMMON WORK RESULTS FOR HVAC AND STEAM GENERATI ON

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A. The requirements of this Section apply to all se

B. Definitions:

1. Exposed: Piping, ductwork, and equipment exposed

rooms.

2. Option or optional: Contractor's choice of an al

method.
3. RE: Resident Engineer

4. COTR: Contracting Officer's Technical Representa

1.2 RELATED WORK

A. Section 00 72 00, GENERAL CONDITIONS.

B. Section 01 00 00, GENERAL REQUIREMENTS.

C. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
D. Section 07 84 00, FIRESTOPPING.

E. Electrical work shown on electrical Drawings.

1.3 QUALITY ASSURANCE

A. Mechanical, electrical and associated systems sh
efficient, durable, easily and safely operable and
and safely accessible, and in compliance with appli
specified. The systems shall be comprised of high q
class and industrial-class products of manufacturer
experienced specialists in the required product lin
firms and personnel shall be experienced and qualif
industrial and institutional HYAC or steam boiler p

applicable.

B. Flow Rate Tolerance for HVAC Equipment: Section
ADJUSTING, AND BALANCING FOR HVAC.
C. Equipment Vibration Tolerance:
1. After HVAC air balance work is completed and per
are in place, perform field mechanical balancing an
required to meet the specified vibration tolerance.

D. Products Criteria:

1. Standard Products: Material and equipment shall
products of a manufacturer regularly engaged in the
the products for at least 3 years. The design, mode
item shall have been in satisfactory and efficient

230511-1
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least three installations for approximately three y
digital electronics devices, software and systems s
instruments, computer work station, shall be the cu
of technology and basic design that has a proven sa
record of at least three years. See other specifica
any exceptions.

2. All items furnished shall be free from defects t
affect the performance, maintainability and appeara
components and overall assembly.

3. Conform to codes and standards as required by th
Conform to local codes, if required by local author
natural gas supplier, if the local codes are more s
those specified. Refer any conflicts to the Residen
(RE)/Contracting Officers Technical Representative

4. Multiple Units: When two or more units of materi
the same type or class are required, these units sh
one manufacturer.

5. Assembled Units: Manufacturers of equipment asse
components made by others, assume complete responsi
final assembled product.

6. Nameplates: Nameplate bearing manufacturer's nam
trademark shall be securely affixed in a conspicuou
equipment, or name or trademark cast integrally wit
stamped or otherwise permanently marked on each ite

7. Asbestos products or equipment or materials cont
not be used.

E. Equipment Service Organizations:

1. HVAC: Products and systems shall be supported by
organizations that maintain a complete inventory of
are located reasonably close to the site.

F. HVAC Mechanical Systems Welding: Before any weld

contractor shall submit a certificate certifying th

with the following requirements:

1. Qualify welding processes and operators for pipi
"Boiler and Pressure Vessel Code", Section IX, "Wel
Quialifications".

2. Comply with provisions of ASME B31 series "Code

3. Certify that each welder has passed American Wel
gualification tests for the welding processes invol
certification is current.
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G. Execution (Installation, Construction) Quality:

1. Apply and install all items in accordance with m anufacturer's written

instructions. Refer conflicts between the manufactu
and the contract drawings and specifications to the
resolution. Provide written hard copies or computer
manufacturer’s installation instructions to the RE/
weeks prior to commencing installation of any item.
the item will not be allowed to proceed until the r
received. Failure to furnish these recommendations
rejection of the material.

2. All items that require access, such as for opera

rer's instructions
RE/COTR for

files of

COTR at least two
Installation of
ecommendations are
is a cause for

ting, cleaning,

servicing, maintenance, and calibration, shall be e

asily and safely

accessible by persons standing at floor level, or s

tanding on

permanent platforms, without the use of portable la

dders. Examples of

these items include, but are not limited to: all ty

pes of valves,

filters and strainers, transmitters, control device s. Priorto
commencing installation work, refer conflicts betwe en this
requirement and contract drawings to the RE/COTR fo r resolution.

3. Provide complete layout drawings required by Par agraph, SUBMITTALS.
Do not commence construction work on any system unt il the layout

drawings have been approved.
1.4 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES, and with requirements in the individua | specification
sections.
B. Contractor shall make all necessary field measur ements and

investigations to assure that the equipment and ass emblies will meet
contract requirements.

C. If equipment is submitted which differs in arran gement from that shown,

provide drawings that show the rearrangement of all associated systems.

Approval will be given only if all features of the equipment and

associated systems, including accessibility, are eq uivalent to that
required by the contract.

D. Prior to submitting shop drawings for approval, contractor shall certify

in writing that manufacturers of all major items of equipment have each

reviewed drawings and specifications, and have join tly coordinated and

properly integrated their equipment and controls to provide a complete

and efficient installation.

230511-3



E. Upon request by Government, provide lists of pre

selected items of equipment. Include contact perso
references, with telephone numbers and e-mail addre

F. Submittals and shop drawings for interdependent

applicable descriptive information, shall be furnis
complete in a group. Coordinate and properly integr
equipment in each group to provide a completely com
installation. Final review and approvals will be ma

I. Samples: Samples will not be required, except fo

materials offered differ from specification require

be accompanied by full description of characteristi
specification. The Government, at the Government’s
evaluation and testing if necessary. The Contractor

of additional material at the Contractor's option;
additional samples of materials are submitted later
Government request, adjustment in contract price an
as provided under Article CHANGES of Section 00 72
CONDITIONS.

J. Manufacturer's Literature and Data: Submit under

rather than under this section.

1. Submit belt drive with the driven equipment. Sub
for specific drives when requested by the Resident

2. Submit electric motor data and variable speed dr
driven equipment.

3. Equipment and materials identification.

4. Fire-stopping materials.

5. Hangers, inserts, supports and bracing. Provide
variable spring and constant support hangers.

K. HVAC Maintenance Data and Operating Instructions

1. Maintenance and operating manuals in accordance

00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, fo

equipment.

2. Provide a listing of recommended replacement par
stock supply, including sources of supply, for equi
the listing belts for equipment: Belt manufacturer,
size and style, and distinguished whether of multip

L. Provide copies of approved HVAC equipment submit

Adjusting and Balancing Subcontractor.

230511-4

12-07M

vious installations for

ns who will serve as
sses.

items, containing

hed together and
ate materials and
patible and efficient
de only by groups.

r insulation or where

ments. Samples shall
cs different from
expense, will perform
may submit samples
however, if

, pursuant to

d time will be made
00, GENERAL

the pertinent section

mit selection data
Engineer.
ive data with the

load calculations for

with Section 01 00
r systems and

ts for keeping in
pment. Include in
model number,
le belt sets.

tals to the Testing,



12-07M

1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.
B. Rubber Manufacturers Association (ANSI/RMA):

IP-20-2007.............. Drives Using Classical V-Be Its and Sheaves
IP-21-1991(1997)........ Drives Using Double-V (Hexa gonal) Belts
IP-22-2007.............. Drives Using Narrow V-Belts and Sheaves
C. Air Movement and Control Association (AMCA):
410-96.......cccuueee. Recommended Safety Practice s for Air Moving
Devices

D. American Society of Mechanical Engineers (ASME):
Boiler and Pressure Vessel Code (BPVC):

Section IX-2007......... Welding and Brazing Qualifi cations
E. American Society for Testing and Materials (ASTM ):
A36/A36M-05............. Carbon Structural Steel
A575-96(2002)........... Steel Bars, Carbon, Merchan t Quality, M-Grades R
(2002)
E84-07.....cccuvveenen. Standard Test Method for Bu rning Characteristics
of Building Materials
E119-07....cccvveeeenn. Standard Test Method for Fi re Tests of Building
Construction and Materials
F. Manufacturers Standardization Society (MSS) of t he Valve and Fittings
Industry, Inc:
SP-58-2002.............. Pipe Hangers and Supports-M aterials, Design and
Manufacture
SP 69-2003.............. Pipe Hangers and Supports-S election and
Application
SP 127-2001............. Bracing for Piping Systems, Seismic — Wind —
Dynamic, Design, Selection, Application
G. National Electrical Manufacturers Association (N EMA):
MG-1-2006............... Motors and Generators
H. National Fire Protection Association (NFPA):
70-08......ccvvvenee National Electrical Code
90A-02......cccvveeee. Installation of Air Conditi oning and Ventilating
Systems
101-06.......uveeeennnn. Life Safety Code
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1.6 DELI VERY, STORAGE AND HANDLI NG
A. Protection of Equipment:

1. Equipment and material placed on the job site sh
custody of the Contractor until phased acceptance,
Government has reimbursed the Contractor for the eq
material. The Contractor is solely responsible for
such equipment and material against any damage.

2. Place damaged equipment in first class, new oper
replace same as determined and directed by the RE/C
or replacement shall be at no additional cost to th

3. Protect interiors of new equipment and piping sy
of foreign matter. Clean both inside and outside be
placing equipment in operation.

4. Existing equipment and piping being worked on by
be under the custody and responsibility of the Cont
be protected as required for new work.

B. Cleanliness of Piping and Equipment Systems:

1. Exercise care in storage and handling of equipme
material to be incorporated in the work. Remove deb
cutting, threading and welding of piping.

2. Piping systems shall be flushed, blown or pigged
deliver clean systems.

3. Clean interior of all tanks prior to delivery fo
the Government.

4. Boilers shall be left clean following final inte
Government insurance representative or inspector.

5. Contractor shall be fully responsible for all co
delay arising from failure to provide clean systems

PART 2 - PRODUCTS
2.1 FACTORY- ASSEMBLED PRODUCTS
A. Provide maximum standardization of components to
requirements.
B. Manufacturers of equipment assemblies that inclu
others shall assume complete responsibility for fin
1. All components of an assembled unit need not be
manufacturer.
2. Constituent parts that are alike shall be produc
manufacturer.
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3. Components shall be compatible with each other a
assembly for intended service.

4. Contractor shall guarantee performance of assemb
and shall repair or replace elements of the assembl
deliver specified performance of the complete assem

C. Components of equipment shall bear manufacturer'
model number, serial number and performance data on
securely affixed in a conspicuous place, or cast in

or otherwise permanently marked upon the components

D. Major items of equipment, which serve the same f

same make and model. Exceptions will be permitted i

requirements cannot be met.

2.2 COWPATI BI LITY OF RELATED EQUI PMENT

Equipment and materials installed shall be compati
with other items being furnished and with existing
result will be a complete and fully operational pla
contract requirements.

2.3 BELT DRI VES

A. Type: ANSI/RMA standard V-belts with proper moto
sheave. Belts shall be constructed of reinforced co

B. Dimensions, rating and selection standards: ANS

C. Minimum Horsepower Rating: Motor horsepower plus
service factor (not less than 20 percent) in additi
allowances for pitch diameter, center distance, and

D. Maximum Speed: 25 m/s (5000 feet per minute).

E. Adjustment Provisions: For alignment and ANSI/RM
for installation and take-up.

F. Drives may utilize a single V-Belt (any cross se
manufacturer's standard.

G. Multiple Belts: Matched to ANSI/RMA specified li
belt measuring fixture. Seal matched sets together
partial loss of sets. Replacement, when necessary,
set of new matched belts.

H. Sheaves and Pulleys:

1. Material: Pressed steel, or close grained cast i
2. Bore: Fixed or bushing type for securing to shaf
3. Balanced: Statically and dynamically.

4. Groove spacing for driving and driven pulleys sh
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5. Minimum Diameter of V-Belt Sheaves (ANSI/RMA rec
millimeters and inches:

ommendations)in

Fractional Standard High Capacity
Horsepower
Cross Min. od Cross Min. od Cross Min. od
Section mm (in) Section mm (in) Section mm (in)
2L 20 (0.8) A 83 (3.25) 3V 67 (2.65)
3L 38 (1.5) B 146 (5.75) v 180 (7.10)
4L 64 (2.5) C 239 (9.40) 5V 318 (12.50)
5L 89 (3.5) D 345 (13.60)
E 554 (21.80)
I. Drive Types, Based on ARI 435:
1. Provide adjustable-pitch or fixed-pitch drive as follows:
a. Fan speeds up to 1800 RPM: 7.5 kW (10 horsepower ) and smaller.
b. Fan speeds over 1800 RPM: 2.2 kW (3 horsepower) and smaller.

2. Provide fixed-pitch drives for drives larger tha n those listed above.

3. The final fan speeds required to just meet the s ystem CFM and
pressure requirements, without throttling, shall be determined by
adjustment of a temporary adjustable-pitch motor sh eave or by fan law
calculation if a fixed-pitch drive is used initiall y.
2.6 ELECTRI C MOTORS
A. All material and equipment furnished and install ation methods shall
NERAL MOTOR
E MOTOR STARTERS;
CONDUCTORS AND

| wiring, conduit,

conform to the requirements of Section 23 05 12, GE
REQUIREMENTS FOR HVAC; Section 26 29 11, LOW-VOLTAG
and, Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER
CABLES (600 VOLTS AND BELOW). Provide all electrica
and devices necessary for the proper connection, pr otection and
operation of the systems. Provide special energy ef ficient motors as
scheduled. Unless otherwise specified for a particu lar application use
electric motors with the following requirements.
B. Single-phase Motors: Capacitor-start type for ha rd starting
applications. Motors for centrifugal fans and pumps may be split phase
or permanent split capacitor (PSC).
C. Poly-phase Motors: NEMA Design B, Squirrel cage, induction type. Each
two-speed motor shall have two separate windings. P rovide a time- delay
(20 seconds minimum) relay for switching from high to low speed.
D. Rating: Continuous duty at 100 percent capacity in an ambient

temperature of 40 degrees centigrade (104 degrees F ); minimum horsepower

230511-8
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as shown on drawings; maximum horsepower in normal operation not to
exceed nameplate rating without service factor.
E. Special Requirements:

1. Where motor power requirements of equipment furn ished deviate from
power shown on plans, provide electrical service de signed under the
requirements of NFPA 70 without additional time or cost to the
Government.

2. Assemblies of motors, starters, controls and int erlocks on factory
assembled and wired devices shall be in accordance with the

requirements of this specification.

3. Wire and cable materials specified in the electr ical division of the
specifications shall be modified as follows:

a. Wiring material located where temperatures can e xceed 71 degrees C
(160 degrees F) shall be stranded copper with Teflo n FEP
insulation with jacket. This includes wiring on the boilers.

b. Other wiring at boilers and to control panels sh all be NFPA 70
designation THWN.

c. Provide shielded conductors or wiring in separat e conduits for all
instrumentation and control systems where recommend ed by
manufacturer of equipment.

4. Select motor sizes so that the motors do not ope rate into the service
factor at maximum required loads on the driven equi pment. Motors on
pumps shall be sized for non-overloading at all poi nts on the pump
performance curves.

5. Motors utilized with variable frequency drives s hall be rated
“inverter-ready” per NEMA Standard, MG1, Part 31.4. 4.2. Provide
motor shaft grounding apparatus that will protect b earings from
damage from stray currents.

F. Motor Efficiency and Power Factor: All motors, w hen specified as “high
efficiency” by the project specifications on driven equipment, shall
conform to efficiency and power factor requirements in Section 23 05 12,
GENERAL MOTOR REQUIREMENTS FOR HVAC, with no consid eration of annual
service hours. Motor manufacturers generally define these efficiency
requirements as “NEMA premium efficient” and the re guirements generally
exceed those of the Energy Policy Act of 1992 (EPAC T). Motors not
specified as “high efficiency” shall comply with EP ACT.

G. Insulation Resistance: Not less than one-half me g-ohm between stator
conductors and frame, to be determined at the time of final inspection.
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2.10 EQUI PMENT AND MATERI ALS | DENTI FI CATI ON
A. Use symbols, nomenclature and equipment numbers
drawings and shown in the maintenance manuals. Iden

is specified in Section 09 91 00, PAINTING.

B. Interior (Indoor) Equipment: Engraved nameplates
than 48 mm (3/16-inch) high of brass with black-fil

black plastic with white letters specified in Secti

permanently fastened to the equipment. Identify uni

coils, filters, fans, etc.

C. Control Items: Label all temperature and humidit

and control dampers. Identify and label each item a

control diagrams.
D. Valve Tags and Lists:

1. HVAC: Provide for all valves other than for equi
82 00, CONVECTION HEATING AND COOLING UNITS.
2. Valve tags: Engraved black filled numbers and le
13 mm (1/2-inch) high for number designation, and n
mm(1/4-inch) for service designation on 19 gage 38
round brass disc, attached with brass "S" hook or b

3. Valve lists: Typed or printed plastic coated car

mm(8-1/2 inches) by 280 mm (11 inches) showing tag
function and area of control, for each service or s
sheets for a 3-ring notebook.

4. Provide detailed plan for each floor of the buil

location and valve number for each valve. Identify
valve with a color coded thumb tack in ceiling.

2. 11 FI RESTOPPI NG

Section 07 84 00, FIRESTOPPING specifies an effect
the spread of fire, smoke and gases where penetrati
and ductwork. Refer to Section 23 07 11, HVAC AND P
for firestop pipe and duct insulation.

2.12 GALVAN ZED REPAI R COVPOUND

Mil. Spec. DOD-P-21035B, paint form.

2.13 HVAC PI PE AND EQUI PMENT SUPPORTS AND RESTRAI NTS
A. Pipe Supports: Comply with MSS SP-58. Type Numbe
this standard. For selection and application comply

B. Attachment to Concrete Building Construction:
1. Concrete insert: MSS SP-58, Type 18.
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2. Self-drilling expansion shields and machine bolt
Permitted in concrete not less than 102 mm (four in
approved by the Resident Engineer for each job cond

3. Power-driven fasteners: Permitted in existing co
less than 102 mm (four inches) thick when approved
Engineer for each job condition.

C. Hanger Rods: Hot-rolled steel, ASTM A36 or A575

listed in MSS SP-58. For piping, provide adjustment

controlling level or slope. Types 13 or 15 turn-buc

mm (1-1/2 inches) minimum of adjustment and incorpo

All-thread rods are acceptable.

D. Hangers Supporting Multiple Pipes (Trapeze Hange
formed, lipped steel channel horizontal member, not

12-07M

expansion anchors:
ches) thick when
ition.

ncrete or masonry not
by the Resident

for allowable load
means for
kles shall provide 38
rate locknuts.

rs): Galvanized, cold
less than 41 mm by

41 mm (1-5/8 inches by 1-5/8 inches) , 2.7 mm (No. 12 gage), designed to

accept special spring held, hardened steel nuts. No

supply and condensate piping.

1. Allowable hanger load: Manufacturers rating less

2. Guide individual pipes on the horizontal member
trapeze hanger with 6 mm (1/4-inch) U-bolt fabricat
Provide Type 40 insulation shield, secured by two 1
galvanized steel bands, or preinsulated calcium sil
insulated piping at each hanger.

E. Supports for Piping Systems:
1. Select hangers sized to encircle insulation on i

Refer to Section 23 07 11, HVAC AND PLUMBING INSULA

insulation thickness. To protect insulation, provid
for roller type supports or preinsulated calcium si
Provide Type 40 insulation shield or preinsulated c
shield at all other types of supports and hangers i
preinsulated piping.

2. Piping Systems except High and Medium Pressure S
a. Standard clevis hanger: Type 1; provide locknut.
b. Riser clamps: Type 8.

c. Wall brackets: Types 31, 32 or 33.

d. Roller supports: Type 41, 43, 44 and 46.
e. Saddle support: Type 36, 37 or 38.

f. Turnbuckle: Types 13 or 15. Preinsulate.
g. U-bolt clamp: Type 24.
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h. Copper Tube:

1) Hangers, clamps and other support material in co
tubing shall be painted with copper colored epoxy p
plastic coated or taped with non adhesive isolation
prevent electrolysis.

2) For vertical runs use epoxy painted or plastic ¢
clamps.

3) For supporting tube to strut: Provide epoxy pain
for copper tube or plastic inserted vibration isola

4) Insulated Lines: Provide pre-insulated calcium s
sized for copper tube.

i. Supports for plastic or glass piping: As recomme
manufacturer with black rubber tape extending one i
steel support or clamp.

F. Pre-insulated Calcium Silicate Shields:

1. Provide 360 degree water resistant high density
compressive strength calcium silicate shields encas
metal.

2. Pre-insulated calcium silicate shields to be ins
of support during erection.

3. Shield thickness shall match the pipe insulation

4. The type of shield is selected by the temperatur
load it must carry, and the type of support it wil
a. Shields for supporting chilled or cold water sha

that extends a minimum of 1 inch past the sheet met

an adequate vapor barrier in chilled lines.

b. The pre-insulated calcium silicate shield shall
maximum allowable water filled span as indicated in
support the load, the shields may have one or more
following features: structural inserts 4138 kPa (60
compressive strength, an extra bottom metal shield,
structural steel (ASTM A36) wear plates welded to t
metal jacket.

5. Shields may be used on steel clevis hanger type sup
supports or flat surfaces.

2. 14 PI PE PENETRATI ONS
A. Penetrations are not allowed through beams or ri

in concrete beam flanges. Any deviation from these

receive prior approval of Resident Engineer.
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B. Sheet Metal, Plastic, or Moisture-resistant Fibe r Sleeves: Provide for
pipe passing through floors, interior walls, and pa rtitions, unless
brass or steel pipe sleeves are specifically called for below.

C. Cast Iron or Zinc Coated Pipe Sleeves: Provide f or pipe passing through
exterior walls below grade. Make space between slee ve and pipe
watertight with a modular or link rubber seal. Seal shall be applied at
both ends of sleeve.

D. Galvanized Steel or an alternate Black Iron Pipe with asphalt coating
Sleeves: Provide for pipe passing through concrete beam flanges, except
where brass pipe sleeves are called for. Provide sl eeve for pipe passing
through floor of mechanical rooms, laundry work roo ms, and animal rooms
above basement. Except in mechanical rooms, connect sleeve with floor
plate.

E. Brass Pipe Sleeves: Provide for pipe passing thr ough quarry tile,
terrazzo or ceramic tile floors. Connect sleeve wit h floor plate.

F. Sleeves are not required for wall hydrants for f ire department
connections or in drywall construction.

G. Sleeve Clearance: Sleeve through floors, walls, partitions, and beam
flanges shall be one inch greater in diameter than external diameter of
pipe. Sleeve for pipe with insulation shall be larg e enough to
accommodate the insulation. Interior openings shall be caulked tight
with fire stopping material and sealant to prevent the spread of fire,
smoke, and gases.

H. Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT
SEALANTS.

2.15 SPECI AL TOOLS AND LUBRI CANTS

A. Furnish, and turn over to the RE/COTR, special t ools not readily
available commercially, that are required for disas sembly or adjustment
of equipment and machinery furnished.

B. Grease Guns with Attachments for Applicable Fitt ings: One for each type
of grease required for each motor or other equipmen t.

C. Tool Containers: Hardwood or metal, permanently identified for in tended
service and mounted, or located, where directed by the Resident
Engineer.

D. Lubricants: A minimum of 0.95 L (one quart) of o il, and 0.45 kg (one
pound) of grease, of equipment manufacturer's recom mended grade and
type, in unopened containers and properly identifie d as to use for each

different application.

230511-13



2.16 ASBESTCS
Materials containing asbestos are not permitted.
PART 3 - EXECUTI ON

12-07M

3.1 ARRANGEMENT AND | NSTALLATI ON OF EQUI PMENT AND PI PI NG

A. Coordinate location of piping, sleeves, inserts,
equipment. Locate piping, sleeves, inserts, hangers
equipment clear of windows, doors, openings, light
services and utilities.

B. Operating Personnel Access and Observation Provi
arrange all equipment and systems to provide clear
without use of portable ladders, for maintenance an
devices including, but not limited to: all equipmen
filters, strainers, transmitters, sensors, control
and indicators shall be clearly visible by personne
floor or on permanent platforms. Do not reduce or ¢
operating space and access provisions that are show

C. Equipment and Piping Support: Coordinate structu
for pipe and equipment support with pipe and equipm
permit proper installation.

D. Location of pipe sleeves, trenches and chases sh
coordinated with equipment and piping locations.

E. Cutting Holes:

1. Cut holes through concrete and masonry by rotary
Pneumatic hammer, impact electric, and hand or manu
drill will not be allowed, except as permitted by R
working area space is limited.

2. Locate holes to avoid interference with structur
beams or grade beams. Holes shall be laid out in ad
done only after approval by RE/COTR. If the Contrac
necessary to drill through structural members, this
referred to RE/COTR for approval.

3. Do not penetrate membrane waterproofing.

F. Interconnection of Instrumentation or Control De
electrical and pneumatic interconnections are not s
provided.

G. Minor Piping: Generally, small diameter pipe run
water cooling, and other service are not shown but

H. Electrical and Pneumatic Interconnection of Cont
This generally not shown but must be provided. This
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interconnections of sensors, transmitters, transduc
control and instrumentation panels, instruments and
workstations. Comply with NFPA-70.
I. Protection and Cleaning:
1. Equipment and materials shall be carefully handl
and adequately protected to prevent damage before a
installation, in accordance with the manufacturer's
and as approved by the Resident Engineer. Damaged o
in the opinion of the Resident Engineer, shall be r
2. Protect all finished parts of equipment, such as
where accessible, from rust prior to operation by m
grease coating and wrapping. Close pipe openings wi
during installation. Tightly cover and protect fixt
against dirt, water chemical, or mechanical injury.
all work thoroughly clean fixtures, exposed materia
J. Concrete and Grout: Use concrete and shrink comp
(3000 psi) minimum, specified in Section 03 30 00,
CONCRETE.
K. Install gages, thermometers, valves and other de
for ease in reading or operating and maintaining sa
and position thermometers and gages to be easily re
staff standing on floor or walkway provided. Servic
dismantling adjacent equipment or pipe work.
L. Install steam piping expansion joints as per man
recommendations.
M. Work in Existing Building:
1. Perform as specified in Article, OPERATIONS AND
Article, ALTERATIONS, and Article, RESTORATION of t
00, GENERAL REQUIREMENTS for relocation of existing
alterations and restoration of existing building(s)
2. As specified in Section 01 00 00, GENERAL REQUIR
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At completion of
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CAST-IN-PLACE

vices with due regard
id devices. Locate
ad by operator or
ing shall not require

ufacturer’s
STORAGE AREAS,
he Section 01 00

equipment,

EMENTS, Article,

OPERATIONS AND STORAGE AREAS, make alterations to e xisting service

piping at times that will least interfere with norm
the facility.

3. Cut required openings through existing masonry a
concrete using diamond core drills. Use of pneumati
drills, impact type electric drills, and hand or ma
drills, will be permitted only with approval of the
Engineer. Locate openings that will least effect st
columns, ribs or beams. Refer to the Resident Engin
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determination of proper design for openings through
sections and opening layouts approval, prior to cut
into structure. After Resident Engineer's approval,
opening through construction no larger than absolut
the required installation.
N. Switchgear Drip Protection: Every effort shall b
installation of pipe above electrical and telephone
is not possible, encase pipe in a second pipe with
O. Inaccessible Equipment:

1. Where the Government determines that the Contrac
equipment not conveniently accessible for operation
equipment shall be removed and reinstalled or remed
performed as directed at no additional cost to the

2. The term "conveniently accessible" is defined as
reached without the use of ladders, or without clim
under or over obstacles such as motors, fans, pumps
transformers, high voltage lines, piping, and ductw

3.2 TEMPORARY PI PI NG AND EQUI PVENT
A. Continuity of operation of existing facilities w
temporary installation or relocation of equipment a
B. The Contractor shall provide all required facili

the requirements of phased construction and mainten

piping and equipment shall be properly supported, s

operate without excessive stress, and shall be insu

can occur to personnel by contact with operating fa

requirements of Para. 3.1 apply.

C. Temporary facilities and piping shall be complet
openings in structures sealed. Provide necessary bl

to seal open piping remaining in service.

3.3 PI PE AND EQUI PMENT SUPPORTS

A. Where hanger spacing does not correspond with jo
structural steel channels secured directly to joist
that will correspond to the required hanger spacing
the equipment and piping from the channels. Drill o
structural steel only with the prior approval of th

B. Use of chain, wire or strap hangers; wood for bl
bracing; or, hangers suspended from piping above wi
Replace or thoroughly clean rusty products and pain

230511-16
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C. Use hanger rods that are straight and vertical.
adjustments may be omitted where limited space prev
minimum of 15 mm (1/2-inch) clearance between pipe
and adjacent work.

D. HVAC Horizontal Pipe Support Spacing: Refer to M
additional supports at valves, strainers, in-line p
components. Provide a support within one foot of ea

E. HVAC Vertical Pipe Supports:

1. Up to 150 mm (6-inch pipe), 9 m (30 feet) long,
the pipe below couplings, or welded to the pipe and
securely on the building structure.

2. Vertical pipe larger than the foregoing, support
tees, or substantial pipe legs extending to the bui

F. Overhead Supports:

1. The basic structural system of the building is d
the loads imposed by equipment and piping to be sup

2. Provide steel structural members, in addition to
adequate capability to support the imposed loads, |
accordance with the final approved layout of equipm

3. Tubing and capillary systems shall be supported

G. Floor Supports:

1. Provide concrete bases, concrete anchor blocks a
structural steel systems for support of equipment a
and dowel concrete bases and structural systems to
under operating and seismic conditions (if applicab
excessive displacement or structural failure.

2. Do not locate or install bases and supports unti
thereon has been approved. Size bases to match equi
thereon plus 50 mm (2 inch) excess on all edges.

3. All equipment shall be shimmed, leveled, firmly
with epoxy grout. Anchor bolts shall be placed in s
to the bases. Fill the annular space between sleeve
granular material to permit alignment and realignme

3.4 MECHANI CAL DEMOLI TI ON

A. Rigging access, other than indicated on the draw
by the Contractor after approval for structural int
RE/COTR. Such access shall be provided without addi
to the Government. Where work is in an operating pl
protection from dust and debris at all times for th

230511-17

12-07M

Turnbuckles for vertical
ents use. Provide a
or piping covering

SS SP-69. Provide
umps and other heavy
ch elbow.

bolt riser clamps to
rests supports

on base elbows or
Iding structure.

esigned to sustain
ported overhead.
those shown, of
ocated in
ent and piping.
in channel troughs.

nd pedestals, and
nd piping. Anchor
resist forces
le) without

| equipment mounted
pment mounted

anchored, and grouted
leeves, anchored
s and bolts with a
nt.

ings, shall be provided
egrity by the
tional cost or time
ant, provide approved
e safety of plant



personnel and maintenance of plant operation and en
plant.

B. In an operating plant, maintain the operation, c

Government personnel will be carrying on their norm
operating, cleaning and maintaining equipment and p
Confine the work to the immediate area concerned; m
and wet down demolished materials to eliminate dust
debris to accumulate in the area to the detriment o
Perform all flame cutting to maintain the fire safe
plant. Adequate fire extinguishing facilities shall
times. Perform all work in accordance with recogniz
standards. Inspection will be made by personnel of
Center, and Contractor shall follow all directives

with regard to rigging, safety, fire safety, and ma
operations.

C. Completely remove all piping, wiring, conduit, a

associated with the equipment not to be re-used in
includes all pipe, valves, fittings, insulation, an
including the top connection and any fastenings to
systems. Seal all openings, after removal of equipm
and other penetrations in roof, walls, floors, in a

in accordance with plans and specifications where s
Structural integrity of the building system shall b
Reference shall also be made to the drawings and sp
other disciplines in the project for additional fac
demolished or handled.

D. All valves including gate, globe, ball, butterfl

pressure gages and thermometers with wells shall re
property and shall be removed and delivered to RE/C
directed. The Contractor shall remove all other mat
devices and demolition debris under these plans and
material shall be removed from Government property
shall not be allowed to accumulate.

3.5 CLEANI NG AND PAI NTI NG

A. Prior to final inspection and acceptance of the

beneficial use by the Government, the plant facilit
systems shall be thoroughly cleaned and painted. Re
00, PAINTING.
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B. In addition, the following special conditions ap

1. Cleaning shall be thorough. Use solvents, cleaning
methods recommended by the manufacturers for the sp
Remove all rust prior to painting and from surfaces
unpainted. Repair scratches, scuffs, and abrasions
prime and finish coats.

2. Material And Equipment Not To Be Painted Includes:
a. Motors, controllers, control switches, and safet
b. Control and interlock devices.
c. Regulators.
d. Pressure reducing valves.
e. Control valves and thermostatic elements.

—h

. Lubrication devices and grease fittings.
g. Copper, brass, aluminum, stainless steel and bro
h. Valve stems and rotating shafts.
i. Pressure gauges and thermometers.
j- Glass.
k. Name plates.

3. Control and instrument panels shall be cleaned,
repaired, and shall be touched-up with matching pai
panel manufacturer.

3.6 | DENTI FI CATI ON SI GNS
A. Provide laminated plastic signs, with engraved |

5 mm (3/16-inch) high, designating functions, for a

switches, motor controllers, relays, meters, contro

automatic control valves. Nomenclature and identifi
correspond to that used in maintenance manual, and
elsewhere. Attach by chain, adhesive, or screws.

B. Factory Built Equipment: Metal plate, securely a
address of manufacturer, serial number, model numbe

C. Pipe Identification: Refer to Section 09 91 00,

3.7 MOTOR AND DRI VE ALl GNVENT

A. Belt Drive: Set driving and driven shafts parall
corresponding grooves are in the same plane.

B. Direct-connect Drive: Securely mount motor in ac
shafts are free from both angular and parallel misa
motor and driven machine are operating at normal te

230511-19
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3.9 LUBRI CATI ON

A.

3.10

3.11

3.13

Lubricate all devices requiring lubrication prio
Field-check all devices for proper lubrication.

. Equip all devices with required lubrication fitt

a minimum of one liter (one quart) of oil and 0.5 k
grease of manufacturer's recommended grade and type
application; also provide 12 grease sticks for lubr
Deliver all materials to RE/COTR in unopened contai
properly identified as to application.

. Provide a separate grease gun with attachments f

for each type of grease applied.

. All' lubrication points shall be accessible witho

equipment, except to remove access plates.
STARTUP AND TEMPORARY OPERATI ON
Start up equipment as described in equipment speci
vibration is within specified tolerance prior to ex
Temporary use of equipment is specified in Section

REQUIREMENTS, Article, TEMPORARY USE OF MECHANICAL

EQUIPMENT.
OPERATI NG AND PERFORMANCE TESTS

. Prior to the final inspection, perform required
Section 01 00 00, GENERAL REQUIREMENTS, Article, TE

test reports and records to the RE/COTR.

. Should evidence of malfunction in any tested sys

equipment or component part thereof, occur during o
tests, make proper corrections, repairs or replacem
tests at no additional cost to the Government.

. When completion of certain work or system occurs

control settings and adjustments cannot be properly
performance tests, then make performance tests for
for cooling systems respectively during first actua
respective systems following completion of work.

| NSTRUCTI ONS TO VA PERSONNEL

Provide in accordance with Article, INSTRUCTIONS,
GENERAL REQUIREMENTS.

---END---
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SECTION 23 05 12

GENERAL MOTOR REQUI REMENTS FOR HVAC EQUI PVENT

PART 1 - GENERAL
1.1 DESCRI PTI ON:
This section specifies the furnishing, installatio
motors for HYAC and steam generation equipment.
1.2 RELATED WORK:
A. Sections specifying motor driven equipment in Di
1.3 SUBM TTALS:

A. Shop Drawings:

1. Sufficient information, clearly presented, shall
determine compliance with drawings and specificatio

2. Include electrical ratings, dimensions, mounting
horsepower, RPM, enclosure, starting characteristic
characteristics, code letter, full load and locked
service factor, and lubrication method.

B. Manuals:

1. Submit simultaneously with the shop drawings, co
complete maintenance and operating manuals, includi
sheets and application data.

C. Certification: Two weeks prior to final inspecti
noted, submit four copies of the following certific
Engineer:

1. Certification that the motors have been properly
adjusted, lubricated, and tested.

1.4 APPLI CABLE PUBLI CATI ONS:

A. Publications listed below (including amendments,
supplements and errata) form a part of this specifi
referenced. Publications are referenced in the text

B. National Electrical Manufacturers Association (N

n and connection of

vision 23.

be included to
ns.

details, materials,
s, torque
rotor current,

mpanion copies of

ng technical data

on, unless otherwise
ation to the Resident

applied, installed,
addenda, revisions,

cation to the extent

by designation only.

EMA):

or Selection,

Installation and Use of Electric Motors and

MG 1-98................. Motors and Generators
MG 2-01................. Safety Standard and Guide f
Generators
C. National Fire Protection Association (NFPA):
70-02.....cccviieeeen. National Electrical Code (N

230512-1
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PART 2 - PRODUCTS
2.1 MOTCRS:

A. For alternating current, fractional and integral
Publications MG 1 and MG 2 shall apply.

B. Voltage ratings shall be as follows:

1. Single phase:

a. Motors connected to 120-volt systems: 115 volts.

b. Motors connected to 208-volt systems: 200 volts.

c. Motors connected to 240 volt or 480 volt systems
dual connection.

2. Three phase:

a. Motors connected to 208-volt systems: 200 volts.

b. Motors, less than 74.6 kW (100 HP), connected to
volt systems: 230/460 volts, dual connection.

C. Number of phases shall be as follows:

1. Motors, less than 373 W (1/2 HP): Single phase.
2. Motors, 373 W (1/2 HP) and larger: 3 phase.
3. Exceptions:

a. Hermetically sealed motors.

b. Motors for equipment assemblies, less than 746 W
single phase provided the manufacturer of the propo
cannot supply the assemblies with three phase motor

D. Horsepower ratings shall be adequate for operati
continuously in the prevailing ambient temperatures
motors are installed, without exceeding the NEMA st
rises for the motor insulation.

E. Motor designs, as indicated by the NEMA code let
coordinated with the connected loads to assure adeq
running torque.

F. Motor Enclosures:

1. Shall be the NEMA types shown on the drawings fo

2. Where the types of motor enclosures are not show
they shall be the NEMA types, which are most suitab
environmental conditions where the motors are being

3. Enclosures shall be primed and finish coated at
manufacturer's prime coat and standard finish.

G. Additional requirements for specific motors, as
sections, shall also apply.

230512-2
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H. Energy-Efficient Motors (Motor Efficiencies): Al
polyphase motors of 746 Watts or more shall meet th
efficiencies as indicated in the following table, a
this specification. Motors of 746 Watts or more wi
or totally enclosed fan-cooled enclosures shall be
efficiency type, unless otherwise indicated. Motors
integral part of motor driven equipment are exclude
requirement if a minimum seasonal or overall effici
indicated for that equipment by the provisions of a

05-03

| permanently wired
e minimum full-load
nd as specified in
th open, drip-proof
NEMA premium
provided as an
d from this
ency requirement is
nother section.

M ni mum Ef fi ci enci es M ni mum Ef fi ci enci es
Qpen Dri p- Proof Total |y Encl osed Fan- Cool ed

Rati ng 1200 1800 3600 Rati ng 1200 1800 3600

kW ( HP) RPM RPM RPM kW ( HP) RPM RPM RPM
0.746 (1) 825% [855%  {7.0% 0746 (1) 825% [855%  {7.0%
1.12 (1.5) 86.5%  86.59%  84.0% 1.12 (1J5) 87.5%  8p. 5% | 84.0%
1.49 (2) 87.5% 86.5% 85.5p0 1.49 (2) 88.5% 86.5% 85. 5%
2.24 (3) 895%  89.5% 8550 2.24 (3) 895% | 89.5% |86. 5%
3.73 (5 895% 89.5%  86.5M 373 (5 895% | 89.5% |88. 5%
560 (7.5) 90p% 91.0%  88.5% 560 ({.5) 91.0% [1.7% 89.5%
7.46 (10) 911.7% 91.7% 89.5% 7.46 (10) 91.0% 91.7% 9 0.2%
11.2 (15) 911 7% 93.0% 90.2%% 11.2 (15) 91.7% 92.4% 9 1.0%
14.9 (20) 92.4% 93.0% 91.0P0 14.9 (20) 91.7% 93.0% 9 1.0%
18.7(25) 930%  93.6%  91.70b 187 (25) 93.0% | 93.6% |9 1.7%
22.4(30) 936%  94.1% 91.7% 22.4(30) 93.0% 93.6% 91.79
29.8 (40) 941%  94.1%  92.4% 29.8 (#0) 941% | 94.1% |9 2.4%
37.3(50) 94 1%  945%  93.0M 37.3 (50) 94.1% | 945% |9 3.0%
448 (60) 945%  95.0%  93.606 448(60) 945% | 95.0% |9 3.6%
56.9 (75) 94.5% 95.0% 93.6{0 56.9 ([75) 94.5% 95.4% 9 3.6%
746 (100) 95[0%  95.4%  93.6% 74.6 (100) 95.0% | 95.4% 94.1%
933 (125) 95/0%  95.4%  94.1% 933 (125) 95.0% | 95.4% 95.0%
112 (150) 9%.4% 95/8% 94.1% 112 ({150) 95.8% 95.8% 9 5.0%
149.2 (200) 95[4%  95.8%  95.0% 149.2[(200) 95.8% | 96. 2% | 95.4%

I. Minimum Power Factor at Full Load and Rated Volt
RPM, 1800 RPM and 3600 RPM.

J. Premium efficiency motors shall be used where en
use/year) > 50.
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PART 3 - EXECUTI ON
3.1 I NSTALLATI ON:
Install motors in accordance with manufacturer’s r ecommendations, the
NEC, NEMA, as shown on the drawings and/or as requi red by other sections
of these specifications.
3.2 FIELD TESTS
Megger all motors after installation, before start -up. All shall test
free from grounds.
---END---

230512-4
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SECTI ON 23 05 93
TESTI NG ADJUSTI NG AND BALANCI NG FOR HVAC
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Testing, adjusting, and balancing (TAB) of heati ng, ventilating and air

conditioning (HVAC) systems. TAB includes the follo wing:
. Planning systematic TAB procedures.
. Design Review Report.
. Systems Inspection report.
. Duct Air Leakage test report.
. Systems Readiness Report.

o 00~ W N P

. Balancing air and water distribution systems; ad justment of total
system to provide design performance; and testing p erformance of
equipment and automatic controls.

7. Vibration and sound measurements.
8. Recording and reporting results.
B. Definitions:

1. Basic TAB used in this Section: Chapter 37, "Tes ting, Adjusting and
Balancing" of ASHRAE Handbook, "HVAC Applications".
2. TAB: Testing, Adjusting and Balancing; the proce ss of checking and

adjusting HVAC systems to meet design objectives.
3. AABC: Associated Air Balance Council.
4. NEBB: National Environmental Balancing Bureau.
5. Hydronic Systems: Includes chilled water or glyc ol-water systems.
6. Air Systems: Includes all outside air, supply ai r, return air,
exhaust air and relief air systems.

7. Flow rate tolerance: The allowable percentage va riation, minus to
plus, of actual flow rate from values (design) in t he contract
documents.
1.2 RELATED WORK
A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General Mechanical
Requirements.
B. Section 23 07 11, HVAC AND PLUMBING INSULATION: Piping and Equipment
Insulation.
C. Section 23 31 00, HVAC DUCTS AND CASINGS: Duct L eakage.
D. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Controls and

Instrumentation Settings.

230593-1
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1.3 QUALITY ASSURANCE
A. Refer to Articles, Quality Assurance and Submitt als, in Section
2305 11, COMMON WORK RESULTS FOR HVAC.
B. Qualifications:

1. TAB Agency: The TAB agency shall be a subcontrac tor of the General

Contractor and shall report to and be paid by the G
Contractor.

2. The TAB agency shall be a member of AABC, NEBB,

national accreditation organization and be certifie
service for HVAC, water balancing and vibrations an
of equipment. The certification shall be maintained
duration of duties specified herein. If, for any re
loses subject certification during this period, the
Contractor shall immediately notify the Resident En
another TAB firm for approval. Any agency that has
of disciplinary action by the certifying agency wit
years preceding Contract Award shall not be eligibl
work related to the TAB. All work performed in this
other related Sections by the TAB agency shall be c
if the TAB agency loses its certification prior to
completion, and the successor agency’s review shows
work performed by the predecessor agency.

3. TAB Specialist: The TAB specialist shall be a me

or accredited by another national agency which cert
balance technicians. The certification shall be ma
entire duration of duties specified herein. If, for
Specialist loses subject certification during this
General Contractor shall immediately notify the Res
and submit another TAB Specialist for approval. Any
has been the subject of disciplinary action by eith
the NEBB within the five years preceding Contract A
eligible to perform any duties related to the HVAC
including TAB. All work specified in this Section a
related Sections performed by the TAB specialist sh
invalid if the TAB Specialist loses its certificati
Contract completion and must be performed by an app
4. TAB Specialist shall be identified by the Genera
within 60 days after the notice to proceed. The TAB
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will be coordinating, scheduling and reporting all
related activities and will provide necessary infor
required by the Resident Engineer. The responsibili
specifically include:

a. Shall directly supervise all TAB work.

b. Shall sign the TAB reports that bear the seal of
standard. The reports shall be accompanied by repor
schematic drawings required by the TAB standard, AA

c. Would follow all TAB work through its satisfacto

d. Shall provide final markings of settings of all
devices.

e. Permanently mark location of duct test ports.

5. All TAB technicians performing actual TAB work s
and must have done satisfactory work on a minimum o
comparable in size and complexity to this project.
must be certified by the TAB agency in writing.

C. Test Equipment Criteria: The instrumentation sha
accuracy/calibration requirements established by AA
Standards or by NEBB Procedural Standards for Testi
Balancing of Environmental Systems and instrument m
calibration history of the instruments to be used f
purpose.

D. Tab Criteria:

1. One or more of the applicable AABC, NEBB or SMAC
supplemented by ASHRAE Handbook "HVAC Applications"
requirements stated herein shall be the basis for p
procedures, and reports.

2. Flow rate tolerance: Following tolerances are al
tolerances not mentioned herein follow ASHRAE Handb
Applications”, Chapter 36, as a guideline. Air Filt
during tests, artificially imposed if necessary, sh
90 percent of final values for pre-filters and afte
a. Air handling unit and all other fans, cubic mete

feet per minute): Minus O percent to plus 10 percen

b. Exhaust air: 0 percent to plus 10 percent.

¢. Minimum outside air: 0 percent to plus 10 percen

d. Individual room air outlets and inlets, and air
mentioned above: Minus 2 percent to plus 10 percent
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air to a space is 100 CFM or less the tolerance wou
plus 5 percent.

e. Chilled water and condenser water pumps: 0 perce
percent.

f. Chilled water coils: 0 percent to plus 5 percent

3. Systems shall be adjusted for energy efficient o
described in PART 3.

4. Typical TAB procedures and results shall be demo
Resident Engineer for one air distribution system (
fans, three rooms) and one hydronic system (three ¢
a. When field TAB work begins.

b. During each partial final inspection and the fin
the project if requested by VA.
1.4 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP

DATA, AND SAMPLES.

B. Submit names and qualifications of TAB agency an

within 60 days after the notice to proceed. Submit

recently completed projects and a list of proposed

C. For use by the Resident Engineer staff, submit o

applicable AABC or NEBB publications that will be t

work.

D. Submit Following for Review and Approval:

1. Design Review Report within 60 days after the sy
and water side is completed by the Contractor.

2. Systems inspection report on equipment and insta
conformance with design.

3. Duct Air Leakage Test Report.

4. Systems Readiness Report.

5. Intermediate and Final TAB reports covering flow
adjustments, performance tests, vibration tests and

6. Include in final reports uncorrected installatio
during TAB and applicable explanatory comments on t
differ from design requirements.

E. Prior to request for Final or Partial Final insp
completed Test and Balance report for the area.
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1.5 APPLI CABLE PUBLI CATI ONS
A. The following publications form a part of this s pecification to the
extent indicated by the reference thereto. In text the publications are
referenced to by the acronym of the organization.

B. American Society of Heating, Refrigerating and A ir Conditioning
Engineers, Inc. (ASHRAE):
2008.....ceeieeiis HVAC Applications ASHRAE Ha ndbook, Chapter 37,

Testing, Adjusting, and Balancing and Chapter
47, Sound and Vibration Control
C. Associated Air Balance Council (AABC):
2002.....ceiiiiiis AABC National Standards for Total System
Balance
D. National Environmental Balancing Bureau (NEBB):
7™ Edition 2005........ Procedural Standards for Test ing, Adjusting,
Balancing of Environmental Systems
1% Edition 1994........ Procedural Standards for the Measurement and

Assessment of Sound and Vibration

2" Edition 1999........ Procedural Standards for Buil ding Systems
Commissioning
E. Sheet Metal and Air Conditioning Contractors Nat ional Association
(SMACNA):
3" Edition 2002........ HVAC SYSTEMS-Testing, Adjusti ng and Balancing
PART 2 - PRODUCTS
2.1 PLUGS
Provide plastic plugs to seal holes drilled in duc twork for test
purposes.
2.2 I NSULATI ON REPAI R MATERI AL
See Section 23 07 11, HVAC, PLUMBING, AND BOILER P LANT INSULATION.
Provide for repair of insulation removed or damaged for TAB work.
PART 3 - EXECUTI ON
3.1 GENERAL
A. Refer to TAB Criteria in Article, Quality Assura nce.
B. Obtain applicable contract documents and copies of approved submittals

for HYAC equipment and automatic control systems.
3. 2 DESI GN REVI EW REPORT

The TAB Specialist shall review the Contract Plans and specifications
and advise the Resident Engineer of any design defi ciencies that would
prevent the HVAC systems from effectively operating in accordance with
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the sequence of operation specified or prevent the effective and
accurate TAB of the system. The TAB Specialist shal | provide a report
individually listing each deficiency and the corres ponding proposed
corrective action necessary for proper system opera tion.

3.3 SYSTEMs | NSPECTI ON REPORT

A. Inspect equipment and installation for conforman ce with design.

B. The inspection and report is to be done after ai r distribution
equipment is on site and duct installation has begu n, but well in
advance of performance testing and balancing work. The purpose of the
inspection is to identify and report deviations fro m design and ensure
that systems will be ready for TAB at the appropria te time.

C. Reports: Follow check list format developed by A ABC, NEBB or SMACNA,
supplemented by narrative comments, with emphasis o n air handling units
and fans. Check for conformance with submittals. Ve rify that diffuser
and register sizes are correct. Check air terminal unit installation

including their duct sizes and routing.

3.4 DUCT Al R LEAKAGE TEST REPORT
See paragraphs "Duct leakage Tests and Repairs” in Section 23 31 00,
HVAC DUCTS AND CASINGS for TAB agency’s role and re sponsibilities in
witnessing, recording and reporting of deficiencies

3.5 SYSTEM READI NESS REPORT

A. Inspect each System to ensure that it is complet e including
installation and operation of controls.

B. Verify that all items such as ductwork piping, p orts, terminals,
connectors, etc., that is required for TAB are inst alled. Provide a
report to the Resident Engineer.

3.6 TAB REPORTS

A. The TAB contractor shall provide raw data immedi ately in writing to the
Resident Engineer if there is a problem in achievin g intended results
before submitting a formal report.

B. If over 20 percent of readings in the intermedia te report fall outside
the acceptable range, the TAB report shall be consi dered invalid and
all contract TAB work shall be repeated and re-subm itted for approval.

C. Do not proceed with the remaining systems until intermediate report is

approved by the Resident Engineer.
3.7 TAB PROCEDURES
A. Tab shall be performed in accordance with the re quirement of the
Standard under which TAB agency is certified by eit her AABC or NEBB.
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o3}

. General: During TAB all related system component s shall be in full

operation. Fan and pump rotation, motor loads and e quipment vibration
shall be checked and corrected as necessary before proceeding with TAB.
Set controls and/or block off parts of distribution systems to simulate
design operation of variable volume air or water sy stems for test and
balance work.
C. Coordinate TAB procedures with any phased construct ion completion
requirements for the project. Provide TAB reports f or each phase of the
project prior to partial final inspections of each phase of the
project.
D. Allow sufficient time in construction schedule for TAB and submission
of all reports for an organized and timely correcti on of deficiencies.
E. Air Balance and Equipment Test: Include air hand ling units, fans, fan
coil units, room diffusers/outlets/inlets, and comp uter room.
1. Artificially load air filters by partial blankin g to produce air
pressure drop of at least 90 percent of the design final pressure
drop.
2. Adjust fan speeds to provide design air flow. V- belt drives,
including fixed pitch pulley requirements, are spec ified in Section
23 05 11, COMMON WORK RESULTS FOR HVAC.
3. Test and balance systems in all specified modes of operation.
Verify that dampers and other controls function pro perly.
4. Record final measurements for air handling equip ment performance
data sheets.
F. Water Balance and Equipment Test: Include coils:
1. Adjust flow rates for equipment. Set coils and e vaporator to values
on equipment submittals, if different from values o n contract
drawings.

2. Record final measurements for hydronic equipment on performance data

sheets. Include entering and leaving water tempera
coils. Include entering and leaving air temperatur
cooling coils) for air handling units and reheat co
water temperature measurements at the same time.

tures for cooling
es (DB/WB for
ils. Make air and

3.8 VI BRATI ON TESTI NG
A. Field vibration balancing is specified in Sectio
RESULTS FOR HVAC. Provide measurements for all rota

of 373 watts (1/2 horsepower) and larger fans and m otors.

n 2305 11, COMMON WORK
ting HVAC equipment
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B. Record initial measurements for each unit of equ ipment on test forms
and submit a report to the Resident Engineer. Where vibration readings
exceed the allowable tolerance Contractor shall be directed to correct
the problem. The TAB agency shall verify that the c orrections are done

and submit a final report to the Resident Engineer.
3.9 SOUND TESTI NG
A. Perform and record required sound measurements.
1. The Resident Engineer may designate the specific rooms to be tested.
B. Take measurements with a calibrated sound level meter and octave band
analyzer of the accuracy required by AABC or NEBB.

C. Sound reference levels, formulas and coefficient s shall be according to
ASHRAE Handbook, "HVAC Applications", Chapter 46, S OUND AND VIBRATION
CONTROL.

D. Where measured sound levels exceed specified lev el, the installing
contractor or equipment manufacturer shall take rem edial action
approved by the Resident Engineer and the necessary sound tests shall

be repeated.
3.10 MARKI NG OF SETTI NGS

Following approval of Tab final Report, the settin g of all HVAC
adjustment devices including valves, splitters and dampers shall be
permanently marked by the TAB Specialist so that ad justment can be
restored if disturbed at any time. Style and colors used for markings

shall be coordinated with the Resident Engineer.
3. 11 | DENTI FI CATI ON OF TEST PORTS

The TAB Specialist shall permanently and legibly i dentify the location
points of duct test ports. If the ductwork has exte rior insulation, the
identification shall be made on the exterior side o f the insulation.
All penetrations through ductwork and ductwork insu lation shall be
sealed to prevent air leaks and maintain integrity of vapor barrier.

---END---
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SECTI ON 23 07 11
HVAC AND PLUMBI NG | NSULATI ON
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Field applied insulation for thermal efficiency and condensation
control for
1. HVAC piping, ductwork and equipment.
B. Definitions
1. ASJ: All service jacket, white finish facing or jacket.
2. Air conditioned space: Space having air temperat ure and/or humidity
controlled by mechanical equipment.
3. Cold: Equipment, ductwork or piping handling med ia at design
temperature of 16 degrees C (60 degrees F) or below
4. Concealed: Ductwork and piping above ceilings an d in chases,
interstitial space, and pipe spaces.

5. Exposed: Piping, ductwork, and equipment exposed to view in finished
areas including mechanical, Boiler Plant and electr ical equipment
rooms or exposed to outdoor weather. Attics and cra wl spaces where
air handling units are located are considered to be mechanical
rooms. Shafts, chases, interstitial spaces, crawl s paces and pipe

basements are not considered finished areas.
6. FSK: Foil-scrim-kraft facing.

7. Hot: HVAC Ductwork handling air at design temper ature above 16
degrees C (60 degrees F);HVAC and plumbing equipmen t or piping
handling media above 41 degrees C (105 degrees F); Boiler Plant
breechings and stack temperature range 150-370 degr ees C(300-700
degrees F) and piping media and equipment 32 to 230 degrees C(90 to
450 degrees F)

8. Density: kg/m 3 - kilograms per cubic meter (Pcf - pounds per cubi c
foot).

9. Runouts: Branch pipe connections up to 25-mm (on e-inch) nominal size
to fan coil units or reheat coils for terminal unit S.

10. Thermal conductance: Heat flow rate through mat erials.

a. Flat surface: Watt per square meter (BTU per hou I per square
foot).

b. Pipe or Cylinder: Watt per square meter (BTU per hour per linear
foot).
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11. Thermal Conductivity (k): Watt per meter, per d egree C (BTU per inch
thickness, per hour, per square foot, per degree F temperature
difference).

12.CH: Chilled water supply.
13.CHR: Chilled water return.
14.GC: Chilled glycol-water supply.

15. GCR: Chilled glycol-water return.

16. PVDC: Polyvinylidene chloride vapor retarder ja cketing, white.
1.2 RELATED WORK
A. Section 07 84 00, FIRESTOPPING: Mineral fiber an d bond breaker behind
sealant.
B. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical
requirements and items, which are common to more
C. Section 23 21 13, HYDRONIC PIPING: Chilled water piping.
D. Section 23 31 00, HYAC DUCTS AND CASINGS: Ductwo rk, plenum and
fittings.
1.3 QUALITY ASSURANCE
A. Refer to article QUALITY ASSURANCE, in Section 2 30511, COMMON WORK
RESULTS FOR HVAC.
B. Criteria:
1. Comply with NFPA 90A, particularly paragraphs 4. 3.3.1 through
4.3.3.6, 4.3.10.2.6, and 5.4.6.4, parts of which ar e quoted as
follows:
4. 3. 3. 1 Pipe insulation and coverings, duct coverings, duct
linings, vapor retarder facings, adhesives, fastene rs, tapes, and
supplementary materials added to air ducts, plenums , panels, and
duct silencers used in duct systems, unless otherwi se provided
forin 4.3.3.1.2 or 43.3.1.3 , shall have, in the form in which
they are used, a maximum flame spread index of 25 w ithout
evidence of continued progressive combustion and a maximum smoke
developed index of 50 when tested in accordance wit h NFPA 255 |,

Standard Met hod of Test of Surface Burning Characteristics of
Bui |l ding Materials.

4.3.3. 1.1 Where these products are to be applied with adhesiv es,
they shall be tested with such adhesives applied, o r the

adhesives used shall have a maximum flame spread in dex of 25 and

a maximum smoke developed index of 50 when in the f inal dry

state. (See 4.2.4.2.)

4. 3. 3. 1. 2 The flame spread and smoke developed index requirem ents
of 4.3.3.1.1 shall not apply to air duct weatherproof coverings

where they are located entirely outside of a buildi ng, do not
penetrate a wall or roof, and do not create an expo sure hazard.
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4. 3. 3. 1. 3 Smoke detectors required by 6.4.4
required to meet flame spread index or smoke develo
requirements.

4.3.3.2 Closure systems for use with rigid and flex
tested in accordance with UL 181, Standard for Safe
Made Air Ducts and Air Connectors, shall have been
listed, and used in accordance with the conditions
listings, in accordance with one of the following:

(1) UL 181A, Standard for Safety Closure Systems fo
Rigid Air Ducts and Air Connectors

(2) UL 181B, Standard for Safety Closure Systems fo
Flexible Air Ducts and Air Connectors

4.3.3.3 Air duct, panel, and plenum coverings and |
pipe insulation and coverings shall not flame, glow
smoke when tested in accordance with a similar test
covering, ASTM C 411, Standard Test Method for Hot-
Performance of High-Temperature Thermal Insulation,
temperature to which they are exposed in service.

4.3.3.3.1 In no case shall the test temperature be
(250°F).

4.3.3.4 Air duct coverings shall not extend through
floors that are required to be fire stopped or requ
fire resistance rating, unless such coverings meet
requirements of 5.4.6.4.

4.3.3.5* Air duct linings shall be interrupted at f
prevent interference with the operation of devices.

4.3.3.6 Air duct coverings shall not be installed s
conceal or prevent the use of any service opening.

4.3.10.2.6 Materials exposed to the airflow shall b
noncombustible or limited combustible and have a ma
developed index of 50 or comply with the following.

4.3.10.2.6.1 Electrical wires and cables and optica
shall be listed as noncombustible or limited combus

a maximum smoke developed index of 50 or shall be |
having a maximum peak optical density of 0.5 or les
optical density of 0.15 or less, and a maximum flam
distance of 1.5 m (5 ft) or less when tested in acc

with NFPA 262, Standard Method of Test for Flame T
Smoke of Wires and Cables for Use in Air-Handling S

4.3.10.2.6.2 Pneumatic tubing for control systems s
as having a maximum peak optical density of 0.5 or
average optical density of 0.15 or less, and a maxi
spread distance of 1.5 m (5 ft) or less when tested
with UL 1820, Standard for Safety Fire Test of Pneu
for Flame and Smoke Characteristics.

4.3.10.2.6.3 Nonferrous fire sprinkler piping shall
having a maximum peak optical density of 0.5 or les
optical density of 0.15 or less, and a maximum flam
distance of 1.5 m (5 ft) or less when tested in acc
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UL 1887, Standard for Safety Fire Test of Plastic S prinkler Pipe
for Visible Flame and Smoke Characteristics.

4.3.10.2.6.4 Optical-fiber and communication racewa ys shall be
listed as having a maximum peak optical density of 0.5 or less,

an average optical density of 0.15 or less, and a m
spread distance of 1.5 m (5 ft) or less when tested
with UL 2024, Standard for Safety Optical-Fiber Cab

4.3.10.2.6.5 Loudspeakers and recessed lighting fix
including their assemblies and accessories, shall b
the ceiling cavity plenum where listed as having a
optical density of 0.5 or less, an average optical

0.15 or less, and a peak heat release rate of 100 k
tested in accordance with UL 2043, Standard for Saf
for Heat and Visible Smoke Release for Discrete Pro
Their Accessories Installed in Air-Handling Spaces.

4.3.10.2.6.6 Supplementary materials for air distri
shall be permitted when complying with the provisio

4.3.10.2.6.7 Smoke detectors shall not be required
provisions of this section.

5.4.6.4 Where air ducts pass through walls, floors,
that are required to have a fire resistance rating
dampers are not required, the opening in the constr
the air duct shall be as follows:

(1) Not exceeding a 25.4 mm (1 in.) average cl
sides

aximum flame
in accordance
le Raceway.

tures,

e permitted in
maximum peak
density of

W or less when
ety Fire Test
ducts and

bution systems
ns of 4.3.3.

to meet the

or partitions
and where fire
uction around

earance on all

(2)  Filled solid with an approved material cap able of
preventing the passage of flame and hot gases sulffi cient to
ignite cotton waste when subjected to the time-temp erature fire
conditions required for fire barrier penetration as specified

in NFPA 251 , Standard Met hods of Tests of Fire Endurance of

Bui | di ng Construction and Materials

2. Test methods: ASTM E84, UL 723, or NFPA 255.

3. Specified k factors are at 24 degrees C (75 degr ees F) mean
temperature unless stated otherwise. Where optional thermal
insulation material is used, select thickness to pr ovide thermal
conductance no greater than that for the specified material. For
pipe, use insulation manufacturer's published heat flow tables. For
domestic hot water supply and return, run out insul ation and
condensation control insulation, no thickness adjus tment need be
made.

4. All materials shall be compatible and suitable f or service
temperature, and shall not contribute to corrosion or otherwise
attack surface to which applied in either the wet o r dry state.

C. Every package or standard container of insulatio n or accessories
delivered to the job site for use must have a manuf acturer's stamp or
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label giving the name of the manufacturer and descr

material.
1.4 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP

DATA, AND SAMPLES.

B. Shop Drawings:

1. All information, clearly presented, shall be inc

compliance with drawings and specifications and AST

military specifications.

a. Insulation materials: Specify each type used and

burning characteristics.

b. Insulation facings and jackets: Each type used.

that white finish will be furnished for exposed duc

and equipment.

c. Insulation accessory materials: Each type used.

d. Manufacturer's installation and fitting fabricat

for flexible unicellular insulation.

e. Make reference to applicable specification parag

coordination.

C. Samples:

1. Each type of insulation: Minimum size 100 mm (4
board/block/ blanket; 150 mm (6 inches) long, full

round types.

2. Each type of facing and jacket: Minimum size 100

square).

3. Each accessory material: Minimum 120 ML (4 ounce

or 120 gram (4 ounce) dry weight for adhesives / ce
1.5 STORAGE AND HANDLI NG OF MATERI AL

Store materials in clean and dry environment, pipe

shall be clean and unmarred. Place adhesives in ori

Maintain ambient temperatures and conditions as req

instructions of manufacturers of adhesives, mastics

cements.

1.6 APPLI CABLE PUBLI CATI ONS

A. The publications listed below form a part of thi

extent referenced. The publications are referenced

designation only.
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B. Federal Specifications (Fed. Spec.):
L-P-535E (2)-91......... Plastic Sheet (Sheeting): P lastic Strip; Poly
(Vinyl Chloride) and Poly (Vinyl Chloride -
Vinyl Acetate), Rigid.
C. Military Specifications (Mil. Spec.):

MIL-A-3316C (2)-90......Adhesives, Fire-Resistant, Thermal Insulation

MIL-A-24179A (1)-87.....Adhesive, Flexible Unicellu lar-Plastic
Thermal Insulation

MIL-C-19565C (1)-88.....Coating Compounds, Thermal Insulation, Fire-and
Water-Resistant, Vapor-Barrier

MIL-C-20079H-87......... Cloth, Glass; Tape, Textile Glass; and Thread,
Glass and Wire-Reinforced Glass

D. American Society for Testing and Materials (ASTM ):
A167-99.....ccceeenn. Standard Specification for Stainless and

Heat-Resisting Chromium-Nickel Steel Plate,
Sheet, and Strip

B209-04................. Standard Specification for Aluminum and
Aluminum-Alloy Sheet and Plate

C411-97......ccc. Standard test method for Ho t-Surface
Performance of High-Temperature Thermal
Insulation

C449-00.......cccc...... Standard Specification for Mineral Fiber
Hydraulic-Setting Thermal Insulating and
Finishing Cement

C533-04......ccevenenn. Standard Specification for Calcium Silicate
Block and Pipe Thermal Insulation
C534-05......cceveeennn. Standard Specification for Preformed Flexible

Elastomeric Cellular Thermal Insulation in
Sheet and Tubular Form

C547-06......cceeeeen.. Standard Specification for Mineral Fiber pipe
Insulation

C552-03.....ceeeveeennne Standard Specification for Cellular Glass
Thermal Insulation

C553-02.....cueeveennnn. Standard Specification for Mineral Fiber

Blanket Thermal Insulation for Commercial and

Industrial Applications
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C585-90......cccveennn. Standard Practice for Inner and Outer Diameters
of Rigid Thermal Insulation for Nominal Sizes
of Pipe and Tubing (NPS System) R (1998)

C612-04.......ccc....... Standard Specification for Mineral Fiber Block
and Board Thermal Insulation

C1126-04................ Standard Specification for Faced or Unfaced
Rigid Cellular Phenolic Thermal Insulation

C1136-06................ Standard Specification for Flexible, Low
Permeance Vapor Retarders for Thermal
Insulation

D1668-97a (2006)........ Standard Specification for Glass Fabrics (Woven
and Treated) for Roofing and Waterproofing

EB4-06............cc.... Standard Test Method for Su rface Burning
Characteristics of Building
Materials

E119-05a ................ Standard Test Method for Fire Tests of Building
Construction and Materials

E136-04................. Standard Test Methods for B ehavior of Materials
in a Vertical Tube Furnace at 750 degrees C
(1380 F)

E. National Fire Protection Association (NFPA):
90A-02......cccvveene. Installation of Air Conditi oning and
Ventilating Systems
96-04.......ccoeeennee Standards for Ventilation C ontrol and Fire
Protection of Commercial Cooking Operations
101-06.......vveeeennn. Life Safety Code
251-06......cccccenneee. Standard methods of Tests o f Fire Endurance of
Building Construction Materials
255-06........cuvveeee. Standard Method of tests of Surface Burning
Characteristics of Building Materials
F. Underwriters Laboratories, Inc (UL):
723 UL Standard for Safety Test for Surface Burning
Characteristics of Building Materials with
Revision of 08/03

G. Manufacturer’'s Standardization Society of the Va Ive and Fitting
Industry (MSS):
SP58-2002............... Pipe Hangers and Supports M aterials, Design,

and Manufacture
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PART 2 - PRODUCTS
2.1 M NERAL FI BER

A. ASTM C612 (Board, Block), Class 1 or 2, k = 0.03
degree C (0.26), external insulation for temperatur
C (400 degrees F).

B. ASTM C553 (Blanket, Flexible) Type I, Class B-5,
pcf), k = 0.04 (0.27), for use at temperatures up t
degrees F)

C. ASTM C547 (Pipe Fitting Insulation and Preformed
Class 1, k = 0.037 (0.26) for use at temperatures 2
degrees F).

2.2 RIRA@ D CELLULAR PHENOLI C FOAM

A. Preformed (molded) pipe insulation, ASTM C1126,
0.021(0.15), for temperatures up to 121 degrees C (
vapor retarder and all service jacket with polyviny
fitting covering.

B. Equipment and Duct Insulation, ASTM C 1126, type
(0.15), for temperatures up to 121 degrees C (250 d
cellular phenolic insulation and covering, vapor re
service jacket.

2.3 | NSULATI ON FACI NGS AND JACKETS

A. Vapor Retarder, higher strength with low water p
perm rating, Beach puncture 50 units for insulation
ductwork, casings and equipment, and for pipe insul
Facings and jackets shall be all service type (ASJ)
Retarder jacketing.

B. ASJ jacket shall be white kraft bonded to 0.025
aluminum foil, fiberglass reinforced, with pressure

closure. Comply with ASTM C1136. Beach puncture 5 u

painting without sizing. Jackets shall have minimum
lap on longitudinal joints and minimum 100 mm (4 in
end joints. Butt strip material shall be same as th
butt strips shall be self-sealing type with factory
sensitive adhesive.

C. Vapor Retarder medium strength with low water va
or less perm rating), Beach puncture 25 units: Foll
or PVDC vapor retarder jacketing type for concealed
equipment.
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-applied pressure
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D. Glass Cloth Jackets: Presized, minimum 0.18 kg p
ounces per square yard), 2000 kPa (300 psig) bursti
integral vapor retarder where required or specified
utilized for outside service.

E. Factory composite materials may be used provided
tested and certified by the manufacturer.

F. Pipe fitting insulation covering (jackets): Fitt
premolded to match shape of fitting and shall be po

(PVC) conforming to Fed Spec L-P-335, composition A
and Type Ill, minimum thickness 0.7 mm (0.03 inches

matching vapor retarder pressure sensitive tape.

G. Aluminum Jacket-Piping systems and circular bree
B209, 3003 alloy, H-14 temper, 0.6 mm (0.023 inch)
with locking longitudinal joints. Jackets for elbow
fittings shall be factory-fabricated to match shape

0.6 mm (0.024) inch minimum thickness aluminum. Fi

same construction as straight run jackets but need
alloy. Factory-fabricated stainless steel bands sh
all circumferential joints. Bands shall be 20 mm (0

450 mm (18 inch) centers. System shall be weatherpr

outside service.
H. Aluminum jacket-Rectangular breeching: ASTM B209

temper, 0.5 mm (0.020 inches) thick with 32 mm (1-1

corrugations or 0.8 mm (0.032 inches) thick with no

System shall be weatherproof if used for outside se

2.4 PI PE COVERI NG PROTECTI ON SADDLES

A. Cold pipe support: Premolded pipe insulation 180
on bottom half of pipe at supports. Material shall
high density Polyisocyanurate insulation of the sam
adjacent insulation. Density of Polyisocyanurate in
minimum of 48 kg/m 2 (3.0 pcf).

12-06M

er square meter (7.8
ng strength with
. Weather proof if

that they have been

ing covering shall be
lyvinyl chloride
, Type Il Grade GU,
). Provide color

ching and stacks: ASTM
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s, tees and other
of fitting and of
ttings shall be of
not be of the same
all be installed on
.75 inch) wide on
oof if utilized for

, 3003 alloy, H-14
/4 inch)
corrugations.

rvice.

degrees (half-shells)
be cellular glass or
e thickness as
sulation shall be a

Nom nal Pipe Size and Accessories Material (Insert Blocks)

Nominal Pipe Size mm (inches) Insert Blocks mm (inc hes)

Up through 125 (5) 150 (6) long

2.5 ADHESI VE, MASTIC, CEMENT
A. Mil. Spec. MIL-A-3316, Class 1: Jacket and lap a
finish coating for insulation.

dhesive and protective
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B. Mil. Spec. MIL-A-3316, Class 2: Adhesive for lap
insulation to metal surfaces.

C. Mil. Spec. MIL-A-24179, Type |l Class 1: Adhesiv
flexible unicellular insulation and for laps and ge

D. Mil. Spec. MIL-C-19565, Type I: Protective finis

E. Mil. Spec. MIL-C-19565, Type | or Type II: Vapor
indoor use.

F. ASTM C449: Mineral fiber hydraulic-setting therm
finishing cement.

G. Other: Insulation manufacturers' published recom

2.6 MECHANI CAL FASTENERS

A. Pins, anchors: Welded pins, or metal or nylon an
or fiber washer, or clips. Pin diameter shall be as
insulation manufacturer.

B. Staples: Outward clinching monel or stainless st

C. Wire: 1.3 mm thick (18 gage) soft annealed galva
gage) copper clad steel or nickel copper alloy.

D. Bands: 20 mm (3/4 inch) nominal width, brass, ga

aluminum or stainless steel.

2.7 REI NFORCEMENT AND FI NI SHES

A. Glass fabric, open weave: ASTM D1668, Type Il (
| (asphalt treated).

B. Glass fiber fitting tape: Mil. Spec MIL-C-20079,

C. Tape for Flexible Elastomeric Cellular Insulatio
the insulation manufacturer.

D. Hexagonal wire netting: 25 mm (one inch) mesh, 0
galvanized steel.

E. Corner beads: 50 mm (2 inch) by 50 mm (2 inch),

galvanized steel; or, 25 mm (1 inch) by 25 mm (1 in
(28 gage) aluminum angle adhered to 50 mm (2 inch)
Kraft paper.

F. PVC fitting cover: Fed. Spec L-P-535, Compositio

Grade GU, with Form B Mineral Fiber insert, for med

12-06M

s and for adhering
e for installing

neral use.
h for outdoor use.
barrier compound for
al insulating and

mendations.

chors with tin-coated
recommended by the

eel.
nized or 1.9 mm (14

Ivanized steel,

resin treated) and Type

Type Il, Class 1.
n: As recommended by

.85 mm thick (22 gage)
0.55 mm thick (26 gage)
ch), 0.47 mm thick

by 50 mm (2 inch)

n A, 11-86 Type Il,
ia temperature 4

degrees C (40 degrees F) to 121 degrees C (250 degr
degrees C (40 degrees F) and above 121 degrees C (2 50 degrees F).

ees F). Below 4

Provide double layer insert. Provide color matching vapor barrier
pressure sensitive tape.
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2.8 FI RESTOPPI NG MATERI AL
Other than pipe and duct insulation, refer to Sect ion 07 84 00
FIRESTOPPING.

2.9 FLAVME AND SMXKE

Unless shown otherwise all assembled systems shall meet flame spread 25
and smoke developed 50 rating as developed under AS TM, NFPA and UL
standards and specifications. See paragraph 1.3 "Qu ality Assurance".

PART 3 - EXECUTI ON
3.1 GENERAL REQUI REMENTS

A. Required pressure tests of duct and piping joint s and connections shall
be completed and the work approved by the Resident Engineer for
application of insulation. Surface shall be clean a nd dry with all
foreign materials, such as dirt, oil, loose scale a nd rust removed.

B. Except for specific exceptions, insulate entire specified equipment,
piping (pipe, fittings, valves, accessories), and d uct systems.
Insulate each pipe and duct individually. Do not us e scrap pieces of
insulation where a full length section will fit.

C. Insulation materials shall be installed in a fir st class manner with
smooth and even surfaces, with jackets and facings drawn tight and
smoothly cemented down at all laps. Insulation shal | be continuous
through all sleeves and openings, except at fire da mpers and duct
heaters (NFPA 90A). Vapor retarders shall be contin uous and
uninterrupted throughout systems with operating tem perature 16 degrees
C (60 degrees F) and below. Lap and seal vapor bar rier over ends and
exposed edges of insulation. Anchors, supports and other metal
projections through insulation on cold surfaces sha Il be insulated and
vapor sealed for a minimum length of 150 mm (6 inch es).

D. Install vapor stops at all insulation terminatio ns on either side of
valves, pumps and equipment and particularly in str aight lengths of
pipe insulation.

E. Construct insulation on parts of equipment such as chilled water pumps
and heads of chillers, convertors and heat exchange rs that must be
opened periodically for maintenance or repair, SO i nsulation can be
removed and replaced without damage. Install insula tion with bolted 1
mm thick (20 gage) galvanized steel or aluminum cov ers as complete
units, or in sections, with all necessary supports, and split to

coincide with flange/split of the equipment.
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F. Insulation on hot piping and equipment shall be
items not to be insulated, access openings and name
exposed raw insulation with white sealer or jacket

G. Protect all insulations outside of buildings wit
lock joint or other approved system for a continuou
system. Access doors and other items requiring mai
shall be removable and sealable.

H. HVAC work not to be insulated:

1. Internally insulated ductwork and air handling u

2. Exhaust air ducts.

I. Apply insulation materials subject to the manufa
temperature limits. Apply adhesives, mastic and coa
manufacturer's recommended minimum coverage.

J. Elbows, flanges and other fittings shall be insu
material as is used on the pipe straights. The elbo
insulation shall be field-fabricated, mitered or fa
to the necessary size and shape to fit on the elbow
polyurethane spray-foam to fill a PVC elbow jacket
cold applications.

K. Firestop Pipe and Duct insulation:

1. Provide firestopping insulation at fire and smok
penetrations. Fire stopping insulation shall be UL
in Section 07 84 00, FIRESTOPPING.

2. Pipe and duct penetrations requiring fire stop i
but not limited to the following:

a. Pipe risers through floors

b. Pipe or duct chase walls and floors
c. Smoke partitions

d. Fire partitions

L. Provide metal jackets over insulation as follows
a. All piping and ducts exposed to outdoor weather.
b. Piping exposed in building, within 1800 mm (6 fe

Jackets may be applied with pop rivets. Provide alu
escutcheons at wall, ceiling or floor penetrations.

c. A 50 mm (2 inch) overlap is required at longitud
circumferential joints.
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3.2 | NSULATI ON | NSTALLATI ON
A. Mineral Fiber Board:

1. Faced board: Apply board on pins spaced not more than 300 mm (12
inches) on center each way, and not less than 75 mm (3 inches) from
each edge of board. In addition to pins, apply insu lation bonding
adhesive to entire underside of horizontal metal su rfaces. Butt
insulation edges tightly and seal all joints with | aps and butt
strips. After applying speed clips cut pins off flu sh and apply
vapor seal patches over clips.

2. Plain board:

a. Insulation shall be scored, beveled or mitered t 0 provide tight
joints and be secured to equipment with bands space d 225 mm (9
inches) on center for irregular surfaces or with pi ns and clips
on flat surfaces. Use corner beads to protect edges of
insulation.

b. For hot equipment: Stretch 25 mm (1 inch) mesh w ire, with edges
wire laced together, over insulation and finish wit h insulating
and finishing cement applied in one coat, 6 mm (1/4 inch) thick,

trowel led to a smooth finish.

c. For cold equipment: Apply meshed glass fabric in atack coat 1.5
to 1.7 square meter per liter (60 to 70 square feet per gallon)
of vapor mastic and finish with mastic at 0.3 to 0. 4 square meter
per liter (12 to 15 square feet per gallon) over th e entire

fabric surface.

d. Chilled water pumps: Insulate with removable and replaceable 1 mm
thick (20 gage) aluminum or galvanized steel covers lined with
insulation. Seal closure joints/flanges of covers w ith gasket
material. Fill void space in enclosure with flexibl e mineral

fiber insulation.
3. Exposed, unlined ductwork and equipment in unfin ished areas,
mechanical and electrical equipment rooms and attic s, and duct work
exposed to outdoor weather:

a. 40 mm (1-1/2 inch) thick insulation faced with A SJ (white all
service jacket): Supply air duct.

b. 40 mm (1-1/2 inch) thick insulation faced with A SJ: Mixed air
plenums.
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c. Outside air intake ducts exposed in conditioned space: 50 mm (2
inch) thick insulation faced with ASJ.
B. Flexible Mineral Fiber Blanket:

1. Adhere insulation to metal with 100 mm (4 inch) wide strips of
insulation bonding adhesive at 200 mm (8 inches) on center all
around duct. Additionally secure insulation to bott om of ducts
exceeding 600 mm (24 inches) in width with pins wel ded or adhered on
450 mm (18 inch) centers. Secure washers on pins. B utt insulation
edges and seal joints with laps and butt strips. St aples may be used
to assist in securing insulation. Seal all vapor re tarder
penetrations with mastic. Sagging duct insulation w ill not be
acceptable. Install firestop duct insulation where required.

2. Supply air ductwork to be insulated includes mai n and branch ducts
from AHU discharge to room supply outlets, and the bodies of ceiling
outlets to prevent condensation. Insulate sound att enuator units,
coil casings and damper frames. To prevent condensa tion insulate
trapeze type supports and angle iron hangers for fl at oval ducts

that are in direct contact with metal duct.
3. Concealed supply air ductwork.

a. Above ceilings at a roof level: 50 mm (2 inch) t hick insulation
faced with FSK.
b. Above ceilings for other than roof level: 40 mm (1 % inch) thick

insulation faced with FSK.

4. Concealed return air duct above ceilings at a ro of level,
unconditioned areas, and in chases with external wa Il or containing
steam piping; 40 mm (1-1/2 inch) thick, insulation faced with FSK.
Concealed return air ductwork in other locations ne ed not be
insulated.

5. Concealed outside air duct: 50 mm (2 inch) thick insulation faced
with FSK.

6. Exhaust air branch duct from autopsy refrigerato r to main duct: 40

mm (1-1/2 inch) thick insulation faced with FSK.
D. Rigid Cellular Phenolic Foam:

1. Rigid closed cell phenolic insulation may be pro vided for piping,
ductwork and equipment for temperatures up to 121 d egrees C (250
degrees F).

2. Note the NFPA 90A burning characteristics requir ements of 25/50 in

paragraph 1.3.B
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3. Provide secure attachment facilities such as wel
4. Apply insulation with joints tightly drawn toget

5. Apply adhesives, coverings, neatly finished at f
6. Final installation shall be smooth, tight, neatl

edges .

7. Minimum thickness in millimeters (inches) specif

for piping above ground:

8. Condensation control insulation: Minimum 20 mm (
all pipe sizes.

a. HVAC: Cooling coil condensation piping to waste
drain inlet. Omit insulation on plastic piping in m
rooms.

---END---
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SECTION 23 09 23
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DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC

PART 1 — GENERAL
1.1 DESCRIPTION
A. The control system(s) shall be as indicated on t

point list, drawings and described in these specifi

of work shall include a complete and working system
engineering, programming, controls and installation
installation labor, commissioning and start-up, tra
documentation and warranty.

B. All work under this Section shall be provided by

Company:
1. Energy Control and Design Company
Contact Steve Marthaler at (920) 739-6885

C. The Controls Contractor’s work shall include all

special tools, equipment, enclosures, power supplie
licenses, Project specific software configurations
interfaces, wiring, tubing, installation, labeling,
calibration, documentation, submittals, testing, ve
services, permits and licenses, transportation, shi
administration, supervision, management, insurance,
services and items required by the Contract for the
functional Controls Systems.

D. Following control devices and systems shall be u

functional requirements of HVAC equipment and syste
1. Direct Digital Control (DDC) of HVAC equipment a
electric or electronic positioning of valves and da

E. Connect the new work to the existing ECC system

manufactured by Siemens. The existing CPU/CRT, prin
peripherals may be used to form a single operator w
system including interface to existing systems and
operate and function as one complete system includi
control point objects and global control logic capa
operators shall have complete operations and contro
systems, new and existing including; monitoring, tr
scheduling, alarm management, global point sharing,
deployment, graphical operations interface and cust
specified. Modify the existing ECC, if necessary, t
additional control points.

2309 23-1

he project documents,
cations. This scope
including all
materials,
ining, final project

the following Controls

labor, materials,
s, software, software
and database entries,
engineering,
rification, training
pping, handling,
Warranty, specified
complete and fully

sed to provide the
ms.
nd systems with

mpers.

or operator workstation
ter, and other
orkstation. New
equipment shall
ng one database of
bilities. Facility
| capability over all
ending, graphing,
global strategy
om reporting as
0 accommodate the



F. The control subcontractor shall supply as requir

equipment to interface between any existing and new
Controllers (NAC) as part of this contract. Number
required is dependent on the type and quantity of d
software points provided. Network area controllers
controller units (RCU).

G. The control systems shall be designed such that

shall operate under stand-alone mode. Temperature C
shall provide controllers for each mechanical syste
network communication failure, or the loss of any o
control system shall continue to operate independen
ECC shall have no effect on the field controllers,

12-06M
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including those

involved with global strategies.
1.2 RELATED WORK

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC A ND STEAM GENERATION.

B. Section 23 05 93, TESTING, ADJUSTING, AND BALANC ING FOR HVAC.

C. Section 23 21 13, HYDRONIC PIPING.

D. Section 23 22 13, STEAM AND CONDENSATE PIPING.

E. Section 23 31 00, HYAC DUCTS AND CASINGS.

F. Section 23 81 23, COMPUTER-ROOM AIR CONDITIONERS

G. Section 23 82 00, CONVECTION HEATING AND COOLING UNITS.
1.3 DEFINITION

A. Algorithm: A logical procedure for solving a rec urrent mathematical
problem; A prescribed set of well-defined rules or processes for the

solution of a problem in a finite number of steps.
B. ACU: Auxiliary Control Unit (ACU) used for contr

units, reports to RCU.

ols of air handling

C. Analog: A continuously varying signal value (e.g ., temperature, current,
velocity etc.

D. Baud: It is a signal change in a communication | ink. One signal change

can represent one or more bits of information depen ding on type of

transmission scheme. Simple peripheral communicatio

per Baud. (e.g., Baud rate = 78,000 Baud/sec is 78,

signal change = 1 bit).

n is normally one bit
000 bits/sec, if one

E. Binary: A two-state system where a high signal | evel represents an "ON"

condition and an "OFF" condition is represented by a low signal level.
F. BMP or bmp: Suffix, computerized image file, use d after the period in a
DOS-based computer file to show that the file is an image stored as a

series of pixels.
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G. Bus Topology: A network topology that physically
workstations and network devices in parallel on a n

H. Control Unit (CU): Generic term for any controll
microprocessor based, digital controller residing o
Primary LAN, used for local controls or global cont
specification, there are three types of control uni
Control Unit (UCU), Auxiliary Control Unit (ACU), a
Unit (RCU).

I. Deadband: A temperature range over which no heat
supplied, i.e., 22-25 degrees C (72-78 degrees F),
single point change over or overlap).

J. Diagnostic Program: A software test program, whi
report system or peripheral malfunctions and failur
system is performed at the initial startup of the s

K. Direct Digital Control (DDC): Microprocessor bas
Analog/Digital conversion and program logic. A cont
in which digital and analog information is received
microprocessor, and digital control signals are gen
control algorithms and transmitted to field devices
a set of predefined conditions.

L. Distributed Control System: A system in which th
data is decentralized and control decisions can and
subsystem level. System operational programs and in
provided to the remote subsystems and status is rep
Engineering Control Center. Upon the loss of commun
Engineering Control center, the subsystems shall be
in a stand-alone mode using the last best available

M. Download: The electronic transfer of programs an
central computer or operation workstation with seco
to remote computers in a network (distributed) syst

N. DXF: An AutoCAD 2-D graphics file format. Many C
export the DXF format for graphics interchange.

O. Electrical Control: A control circuit that opera
voltage and uses a mechanical means, such as a temp
bimetal or bellows, to perform control functions, s
switch or positioning a potentiometer.

P. Electronic Control: A control circuit that opera
uses a solid-state components to amplify input sign
control functions, such as operating a relay or pro
signal to position an actuator.
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Q. Engineering Control Center (ECC): The centralize
intelligent control network. The ECC comprises of p
connected devices to form a single workstation.

R. Ethernet: A trademark for a system for exchangin
computers on a local area network using coaxial, fi
twisted-pair cables.

S. Firmware: Firmware is software programmed into r
chips. Software may not be changed without physical

T. GIF: Abbreviation of Graphic interchange format.

U. Graphic Program (GP): Program used to produce im
systems, fans, chillers, pumps, and building spaces
animated and/or color-coded to indicate operation o

V. Graphic Sequence of Operation: It is a graphical
sequence of operation, showing all inputs and outpu

W. I/O Unit: The section of a digital control syste
information is received and transmitted. 1/O refers
digital input (DI), analog output (AO) and digital
signals are continuous and represent temperature, p
etc, whereas digital signals convert electronic sig
pulses (values), represent motor status, filter sta
etc.

X. I/P: Internet Protocol-global network, connectin
host computers, servers etc. to share the informati

Y.JPEG: A standardized image compression mechanism
Photographic Experts Group, the original name of th
wrote the standard.

Z.Local Area Network (LAN): A communication bus tha
workstation and digital controllers for peer-to-pee
sharing resources and exchanging information.

AA. Network: A set of computers or other digital de

each other over a medium such as wire, coax, fiber

BB. Network Area Controller: Digital controller, su

auxiliary control units and unitary control units,

peer-to-peer network for transmission of global dat

CC. Network Repeater: A device that receives data p

and rebroadcasts to another network. No routing inf

the protocol.

DD. MS/TP: Master-slave/token-passing.

EE. Operating system (OS): Software, which controls

computer application programs.
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FF. PCX: File type for an image file. When photogra
personal computer they can be saved as PCX files an
by a special application program as Photo Shop.

GG. Peripheral: Different components that make the
as one unit. Peripherals include monitor, printer,

HH. Peer-to-Peer: A networking architecture that tr

as equal partners.

II. PICS: Protocol Implementation Conformance State
JJ. UCU: Unitary Control Unit, digital controller,

piece of equipment, such as VAV boxes, chillers, fa

exchangers etc.

1.4 QUALITY ASSURANCE
A. Criteria:

1. The controls subcontractor shall be responsible
design, installation, and commissioning of the syst

2. Equipment and Materials: Equipment and materials
products of manufacturers regularly engaged in prod
installation of HYAC control systems. Products shal
manufacturer’s latest standard design and have been
in actual use.

3. Provide a competent and experienced Project Mana
Controls Contractor. The Project Manager shall be s
necessary by other Contractor employees in order to
professional engineering, technical and management
work. The Project Manager shall attend scheduled Pr
required and shall be empowered to make technical,
related decisions on behalf of the Controls Contrac

B. Codes and Standards:

1. All work shall conform to the applicable Codes a

2. Electronic equipment shall conform to the requir
Regulation, Part 15, Governing Radio Frequency Elec
Interference, and be so labeled.

3. Peer-to-peer controllers, unitary controllers sh
requirements of UL 916, Category PAZX.

1.5 PERFORMANCE
A. The system shall conform to the following:

1. Graphic Display: The system shall display up to
single screen with a minimum of (20) dynamic points
current data shall be displayed within (10) seconds

2309 23-5

12-06M

phs are scanned onto a
d viewed or changed

control system function
and 1/O unit.
eats all network stations

ment.
dedicated to a specific
n coil units, heat

for the complete
em.
shall be cataloged
uction and
| be
tested and proven

ger employed by the
upported as
provide
service for the
oject Meetings as
scheduling and
tor.

nd Standards.
ements of FCC
tromagnetic

all confirm to the

4 graphics on a
per graphic. All
of the request.



. Graphic Refresh: The system shall update all dyn
current data within (10) seconds. Data refresh shal
without operator intervention.

. Object Command: The maximum time between the com
object by the operator and the reaction by the devi
seconds. Analog objects shall start to adjust withi

. Object Scan: All changes of state and change of
be transmitted over the high-speed network such tha
displayed at a controller or work-station will be ¢
prior (10) seconds.

. Alarm Response Time: The maximum time from when
alarm to when it is annunciated at the workstation
(10) seconds.

. Program Execution Frequency: Custom and standard
be capable of running as often as once every (5) se
Contractor shall be responsible for selecting execu
consistent with the mechanical process under contro

. Performance: Programmable Controllers shall be a
PID control loops at a selectable frequency from at
five (5) seconds. The controller shall scan and upd
value and output generated by this calculation at t
frequency.

. Multiple Alarm Annunciations: All workstations o
receive alarms within (5) seconds of each other.

. Reporting Accuracy: Listed below are minimum acc
accuracies for all values reported by the specified
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Measured Variable
Space temperature
Ducted air temperature
Outdoor air temperature
Water temperature
Relative humidity
Water flow

Air flow (terminal)

Air pressure (ducts)
Air pressure (space)
Water pressure
Electrical Power

Reported Accuracy
+0.5 degrees C (1 degrees F)
+1.0 degrees C [+2 degrees F ]
1+1.0 degrees C [+2 degrees F]
+0.5 degrees C [+1 degrees F]
+2 percent RH
15 percent of full scale
+10 percent of reading
+25 Pa [£0.1 "W.G ]
13 Pa [+0.001 "W.G.]
12 percent of full scale *Note 1

5 percent of reading

Note 1: for both absolute and differential pressure
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1.6 WARRANTY

A. Labor and materials for control systems shall be
as specified under Warranty in Section 01001, GENER

B. Control system failures during the warranty peri
repaired, or replaced at no cost or reduction in se
The system includes all computer equipment, transmi
all sensors and control devices.

C. The on-line support service shall allow the Cont
out over telephone lines to monitor and control the
automation system. This remote connection to the fa
within two (2) hours of the time that the problem i
coverage shall be extended to include normal busine
business hours, weekend and holidays. If the proble
with on-line support services, the Controls supplie
qualified personnel to the job site to resolve the
hours after the problem is reported.

D. Controls and Instrumentation subcontractor shall
temporary operations and maintenance of the control
construction period until final commissioning, trai
operators and acceptance of the project by VA.

1.7 SUBMITTALS

A. Submit shop drawings in accordance with Section
DRAWINGS.

B. Manufacturer’s literature and data for all compo
following:

1. A wiring diagram for each type of input device a

including DDC controllers, modems, repeaters, etc.
how the device is wired and powered, showing typica

the digital controllers and each power supply, as w
itself. Show for all field connected devices, inclu
limited to, control relays, motor starters, electri

actuators, and temperature pressure, flow and humid

transmitters.

2. A diagram of each terminal strip, including digi
terminal strips, terminal strip location, terminati
associated point names.

3. Control dampers and control valves schedule, inc
pressure drop.

4. Installation instructions for smoke dampers and
smoke/fire dampers, if furnished.
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5. Catalog cut sheets of all equipment used. This i

limited to DDC controllers, panels, peripherals, ai
stations and associated components, and auxiliary ¢
such as sensors, actuators, and control dampers. Wh
cut sheets apply to a product series rather than a

the data specifically applicable to the project sha
Each submitted piece of literature and drawings sho
reference the specification and/or drawings that it
represent.

6. Sequence of operations for each HVAC system and

control diagrams. Equipment and control labels shal
those shown on the drawings.
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7. Color prints of proposed graphics with a list of points for display.

C. Product Certificates: Compliance with Article, Q UALITY ASSURANCE.
D. As Built Control Drawings:
1. Furnish three (3) copies of as-built drawings fo r each control
system. The documents shall be submitted for approv al prior to final
completion.
2. Furnish one (1) stick set of applicable control system prints for
each mechanical system for wall mounting. The docum ents shall be
submitted for approval prior to final completion.
3. Furnish one (1) CD-ROM in CAD DWG and/or .DXF fo

noted in subparagraphs above.

rmat for the drawings

E. Operation and Maintenance (O/M) Manuals):
1. Submit in accordance with Article, INSTRUCTIONS,
Section 01010, GENERAL REQUIREMENTS.
2. Include the following documentation:

in Specification

a. General description and specifications for all ¢
including logging on/off, alarm handling, producing
overriding computer control, and changing set point
variables.

b. Detailed illustrations of all the control system
ease of maintenance and repair/replacement procedur
complete calibration procedures.

c. One copy of the final version of all software pr
operating systems, programming language, operator w
software, and graphics software.

d. Complete troubleshooting procedures and guidelin
systems.

e. Complete operating instructions for all systems.
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f. Recommended preventive maintenance procedures fo
components including a schedule of tasks for inspec
and calibration. Provide a list of recommended spar
to minimize downtime.

g. Licenses, guaranty, and other pertaining documen
equipment and systems.

h. Training Manuals: Submit the course outline and
to the Owner for approval three (3) weeks prior to
VA facility personnel. These persons will be respon
maintaining and the operation of the control system
programming. The Owner reserves the right to modify
the course outline and training material.

F. Submit Performance Report to Resident Engineer p
inspection.
1.8 INSTRUCTIONS
A. Instructions to VA operations personnel: Perform

Article, INSTRUCTIONS, in Specification Section 01

REQUIREMENTS, and as noted below.

1. First Phase: Formal instructions to the VA facil
total of 8 hours, conducted sometime between the co
installation and prior to the performance test peri
system, at a time mutually agreeable to the Contrac

2. Second Phase: This phase of training shall compr
training during start-up, checkout period, and perf
period. VA facilities personnel will work with the
installation and test personnel on a daily basis du
checkout period. During the performance test period
subcontractor will provide 8 hours of instructions
facilities personnel.

3. The O/M Manuals shall contain approved submittal
Article 1.7, SUBMITTALS. The Controls subcontractor
manual contents with VA facilities personnel during
training.
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1.9 PROJECT CONDITIONS (ENVIRONMENTAL CONDITIONS OF OPERATION)

A. The CUs and associated equipment used in control
mounted in NEMA 1 enclosures for operation at O to
122 degrees F) at a relative humidity of 10 to 90 p
condensing.
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B. The CUs used outdoors shall be mounted in NEMA 4
and shall be rated for operation at —40 to 65 degre
degrees F).

C. All electronic equipment shall operate properly
of plus 10 percent to minus 15 percent of nominal s

D. Sensors and controlling devices shall be designe
environment, which they are sensing or controlling.

1.10 APPLICABLE PUBLICATIONS

A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.
B. Federal Communication Commission (FCC):
Rules and Regulations Volume II-July, Part A Radio
C. Institute of Electrical and Electronic Engineers
802.3-03.......ceeeee. Information Technology-Tele

12-06M

waterproof enclosures,
es C (-40 to 150

with power fluctuations
upply voltage.
d to operate in the

s specification to the
in the text by the

Frequency Devices.
(IEEE):
communications and

Information Exchange between Systems-Local and
Metropolitan Area Networks- Specific
Requirements-Part 3: Carrier Sense Multiple
Access with Collision Detection (CSMA/CD)

D. Instrument Society of America (ISA):

S7.0.01-00.............. Quiality Standard for Instru
E. National Fire Protection Association (NFPA):

70-05.....ccccuiveennn. National Electric Code

90A-03......ccciiee. Standard for Installation o

and Ventilation Systems
F. Underwriter Laboratories Inc (UL):

94-01......ccvvieeen. Test for Flammability of Pa
Appliances
294-01.........uueeee. Access Control System Units
486A-01................. Wire Connectors and Solderi
Copper Conductors
486B-01................. Wire Connectors for use wit
555S-03.....ccccie Leakage Ratings for Dampers
Control Systems
916-02.......cccne. Energy Management
1076-99......cceeeennn. Proprietary Burglar Alarm U
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PART 2 - PRODUCTS
2.1 CONTROLS SYSTEM ARCHITECTURE
A. General

1. The Controls Systems shall consist of multiple N
equipment connected by industry standard digital an
network arrangements.

2. Provide licenses for all software residing on an
Controls Systems and transfer these licenses to the
completion.

3. The networks shall, at minimum, comprise, as nec
following:

a. Network computer processing, data storage and co
equipment including Servers and digital data proces

b. Routers, bridges, switches, hubs, modems, interf
like communication equipment.

c. Active processing network area controllers conne
programmable field panels and controllers together
power supplies and associated equipment.

d. Addressable elements, sensors, transducers and e

e. Third-party equipment interfaces as required by
Documents.

f. Other components required for a complete and wor
Systems as specified.

B. The Specifications for the individual elements a

shall be minimum requirements and shall be augmente

Contractor to achieve both compliance with all appl

standards and to meet all requirements of the Contr

C. Network Architecture

1. The Controls Systems Application network shall u
architecture capable of each and all of the followi
a. Utilizing standard Ethernet communications and o

minimum speed of 10/100 Mb/sec.

2. The networks shall utilize only copper and optic
communication media as appropriate and to comply wi
codes, ordinances and regulations.

3. All necessary telephone lines, ISDN lines and in
Provider services and connections will be provided

D. Third Party Interfaces:

1. The Controls Systems shall include necessary har

software to allow data communications between the E
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Distributed Control Systems provided with the compu
units. BACNet protocol shall be used for communica
computer room cooling units and dry coolers.

2. The other manufacturers and contractors supplyin
systems and equipment will provide their necessary
and start-up at their cost and will cooperate fully
Contractor in a timely manner and at their cost to
functional integration.

E. Servers

1. Utilize existing Controls Systems Application Se
historical data including trends, alarm and event h
transaction logs.

2.2 DIRECT DIGITAL CONTROLLERS
A. (NAC) Network Area Controllers shall be stand-al

multi-user, real-time digital processor complete wi

software, and communications interfaces, power supp

System shall be designed and implemented entirely f

on the Internet. NACs shall have access to data wit

standard IT network to the Data Server and other NA

accomplish required global control strategies.

1. NACs shall provide both standalone and networked
control of mechanical and electrical building syste
required by the Specifications. The primary NAC sha
minimum of [5,000] field points together with all a
features, sequences, schedules, applications requir
functional distributed processing operation.

2. NACs shall monitor and report communication stat
Systems Application. The Controls Systems shall pr
advisory upon communication failure and restoration

3. All NACs on the network shall be equipped with a
functionality necessary to operate the complete use
including graphics, via a Browser connected to the
network or directly via a local port on the NAC.

4. All NAC shall be provided with face mounted LED
continually display its operational mode, power and

5. Each NAC shall be provided with the necessary un
facilities to ensure its continued normal operation
line power outages of, at minimum, 1-minute duratio
functionality shall include all normal software pro
communication with powered field devices and networ
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with other powered Controls Systems NAC, Data Serve
NAC shall report its communication status to the Ap
Application shall provide a system advisory upon co
failure and restoration. Each NAC shall retain prog
algorithms, and setpoint information in non-volatil
event of a power failure, and shall return to norma
restoration of power.

6. All NACs shall have sufficient memory to support

system, database, and program requirements, includi

a. Device and network management.

b. Data sharing.

c. Alarm and event management including custom alar
each level alarm for the points noted in the 1/0O Sc

d. Energy management.

e. Historical trend data for points specified.

f. Maintenance report.

g. Scheduling.

h. Dial up and network communications.

i. Manual override monitoring.

7. Each NAC shall support firmware upgrades without

hardware and shall have a minimum of 15 percent spa
secondary system controllers, point capacity and pr
functions. 9. Each NAC shall continuously perform s
communication diagnosis, and provide both local and
annunciation of any detected component failures, lo
condition; and upon failure shall assume the predet
mode.

8. Each NAC shall monitor the status of all overrid

operator that automatic control has inhibited, and
to manually override automatic or centrally execute

9. Provide the capability to generate and modify th

Application software-based sequences, database elem
operational definition information and user-require
same at any designated Workstation together with th
download same to the associated System Controllers.

10.In the event of loss of normal power, there sha

down of the controllers to prevent the loss of data
programming. When power is restored flash memory, b
super capacitor will be automatically loaded into n
memory and shall be incorporated for all programmin
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B. Auxiliary Control Units (ACUSs) shall be stand-al

multi-user, real time digital processor complete wi

software and communication interfaces, power suppli

modular devices.

1. All ACUs shall be provided with LED type annunci
display its operational mode, power and communicati

2. Each ACU shall have sufficient memory to support
system, database including the following:

a. Data sharing.

b. Device and network management.
c. Alarm and event management.

d. Scheduling.

e. Energy Management.

3. Each ACU shall support firmware upgrades without
hardware and shall have a minimum of 15 percent spa
functions. The type of spares shall be in the same
implemented functions on the controller, but in no
be less than one point of each implemented 1/O type

4. Each ACU shall continuously perform self-diagnos
diagnosis, and provide both local and remote annunc
detected component failures, low battery condition;
shall assume the predetermined failure mode.

5. In the event of loss of nhormal power, there shal
down of the controllers to prevent the loss of data
programming. When power is restored flash memory, b
super capacitor will be automatically loaded into n
memory and shall be incorporated for all programmin

C. Unitary Control Units (UCUs) shall be capable of
microprocessor-based and shall continue to provide

1. Each UCU shall have sufficient memory to support
system, including data sharing.

2. All UCUs shall be provided with LED type annunci
display its operational mode, power and communicati

3. In the event of loss of normal power, there shal
down of the controllers to prevent the loss of data
programming. When power is restored flash memory, b
super capacitor will be automatically loaded into n
memory and shall be incorporated for all programmin
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D. Provide 1/0 module that connects sensors and act

bus network for use by the direct digital controlle

support the communication technology specified for

1. Analog input shall allow the monitoring of low v
current (4-20 ma), or resistance signals (thermisto
input shall be compatible with, and field configura
available sensing devices. Analog output shall prov
signal for these control devices.

2. Binary inputs shall allow the monitoring of on/o
remote devices. Binary inputs shall provide a wetti
least 12 milliamps to be compatible with commonly a
devices. Binary outputs shall provide on/off operat
low voltage signal for pulse width modulation contr
be selectable for either normally open or normally

3. Binary outputs on remote and auxiliary controlle
position (on/off/auto) override switches and status
outputs on remote and auxiliary controllers shall h
and a 2-position (auto/manual) switch and manually
potentiometer for manual override.

4. Each output point shall be provided with a light
to indicate status of outputs.

E. Communication Ports:

1. NACs controllers in the DDC systems shall be con
local area network.

2. The control supplier shall provide connectors, r
routers necessary for inter-network communication.

2. Minimum baud rate between the peer-to-peer contr
LAN shall be maintained at the rate of 10 Mbps. Min
low level controllers between UCUs and ACUs, ACUs a
maintained at the rate of 76 Kbps.

3. Provide RS-232 port with DB-9 or RJ-11 connector
with each controller that will allow direct connect
printers, operator terminals, modems, and portable
terminal. Controllers shall allow temporary use of
without interrupting the normal operation of perman
modems, printers or terminals.

4. Database, such as points; status information, re
software, custom programs of any one controller sha
any other controller on the network.
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F. Electric Outlet: Provide a single phase, 120 VAC
inside or within 2 meters (6 feet) of the NAC and A
with test equipment.

G. Spare Equipment:

1. Provide spare digital controller (CU) boards and
required. It shall be possible for trained hospital
replace CU boards and load software via the Laptop
ECC.

2. Provide a minimum of one spare digital controlle
and associated parts including batteries to make at
complete set of DDC control equipment spares.

3. If /O boards are separate from the CU boards, p
boards for each spare CU board provided above.

2.3 DIRECT DIGITAL CONTROLLER SOFTWARE
A. The software programs specified in this section
available, concurrent, multi-tasking operating syst

use of software application that operates under DOS

Windows.

B. All points shall be identified by up to 30-chara

character point descriptor. The same names shall be

workstation.

C. All control functions shall execute within the s

via DDC algorithms. The VA shall be able to customi

and sequences of operations defining the appropriat

algorithms and choosing the optimum loop parameters
D. All CU’s shall be capable of being programmed to
values for assured fail-safe operation of critical

values shall be invoked upon sensor failure or, if

normally provided by the central or another CU, or

communication. Individual application software pack
structured to assume a fail-safe condition upon los

Loss of an input sensor shall result in output of a

message at the ECC workstation. Each ACU and RCU sh

for local readouts of all functions. The UCUs shall
E. All DDC control loops shall be able to utilize a

control modes:

1. Two position (on-off, slow-fast) control.

2. Proportional control.

3. Proportional plus integral (PI) control.
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4. Proportional plus integral plus derivative (PID) control. All PID
programs shall automatically invoke integral wind u p prevention
routines whenever the controlled unit is off, under manual control of

an automation system or time initiated program.
5. Automatic tuning of control loops.

F. System Security: Operator access shall be secure d using individual
password and operator’s name. Passwords shall restr ict the operator to
the level of object, applications, and system funct ions assigned to him.
A minimum of six (6) levels of security for operato r access shall be
provided.

G. Application Software: The CUs shall provide the following programs as a
minimum for the purpose of optimizing energy consum ption while
maintaining comfortable environment for occupants. All application
software shall reside and run in the system digital controllers. Editing
of the application shall occur at the operator work station or via a
portable workstation, when it is necessary, to acce ss directly the
programmable unit.

1. Night Setback/Morning Warm up Control: The syste m shall provide the
ability to automatically adjust set points for this mode of
operation.

2. Optimum Start/Stop (OSS): Optimum start/stop pro gram shall
automatically be coordinated with event scheduling. The OSS program
shall start HYAC equipment at the latest possible t ime that will
allow the equipment to achieve the desired zone con dition by the time
of occupancy, and it shall also shut down HVAC equi pment at the
earliest possible time before the end of the occupa ncy period and
still maintain desired comfort conditions. The OSS program shall
operate on both outside weather conditions as well as inside zone
conditions. The program shall automatically assign longer lead times
for weekend and holiday shutdowns. Space temperatur e inputis to be
the highest value of zones served in the cooling mo de and the lowest
of zones served in the heating mode. It shall be po ssible to assign
occupancy start times on a per air handler unit bas is. The program
shall meet the local code requirements for minimum outdoor air while
the building is occupied. Modification of assigned occupancy
start/stop times shall be possible via operator's w orkstation.

3. Event Scheduling: Provide a comprehensive menu d riven program to
automatically start and stop desighated points or a group of points
according to a stored time. This program shall prov ide the capability
to individually command a point or group of points. When points are
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assigned to one common load group it shall be possi
variable time advances/delays between each successi
within that group. Scheduling shall be calendar bas
schedules may be defined up to one year in advance.
shall override the day-to-day schedule. The operato
define the following information:

a. Time, day.

b. Commands such as on, off, auto.

c. Time delays between successive commands.

d. Manual overriding of each schedule.

e. Allow operator intervention.

4. Alarm Reporting: The operator shall be able to d

to be taken in the event of an alarm. Alarms shall
appropriate workstations based on time and events.
able to start programs, login the event, print and
messages. The system shall allow the operator to pr
alarms to minimize nuisance reporting and to speed
response to critical alarms. A minimum of six (6) p
alarms shall be provided for each point.

5. Remote Communications: The system shall have the

in the event of an alarm to workstations and alpha-
The alarm message shall include the name of the cal
device that generated the alarm, and the alarm mess
operator shall be able to remotely access and opera
using dial up communications. Remote access shall a
to function the same as local access.

6. Maintenance Management (PM): The program shall m

status and generate maintenance messages based upon
defined equipment run time, starts, and/or calendar
preventative maintenance alarm shall be printed ind
maintenance requirements based on pre-defined run t
preventive message shall include point description,

and preventative maintenance instruction assigned t
minimum of 480-character PM shall be provided for e
units such as air handling units.
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2.4 SENSORS (WATER)
A. Temperature and Humidity Sensors:
1. Electronic Sensors: Provide all remote sensors a s required for the
systems. All sensors shall be vibration and corrosi on resistant for

wall, immersion, and/or duct mounting.
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a. Temperature Sensors: Thermistor type for termina | units and
Resistance Temperature Device (RTD) with an integra | transmitter
type for all other sensors.

1) Immersion sensors shall be Trerice BX Plus BX-9 . Pressure
rating of well is to be consistent with the system pressure in
which it is to be installed.

2) Space sensors shall be equipped with set-point a djustment,
override switch, display, and/or communication port as shown on

the drawings. Match room thermostats, locking cover

3) Outdoor air temperature sensors shall have water tight inlet
fittings and shielded from direct sunlight.

4) Room security sensors shall have stainless steel cover plate
with insulated back and security screws.

5) Wire: Twisted, shielded-pair cable.

6) Output Signal: 4-20 ma.

b. Humidity Sensors: Bulk polymer sensing element t ype.
1) Duct and room sensors shall have a sensing range of 20 to 80
percent with accuracy of +2to +5 percent RH, including

hysteresis, linearity, and repeatability.

2) Outdoor humidity sensors shall be furnished with element guard
and mounting plate and have a sensing range of O to 100 percent
RH.

3) 4-20 ma continuous output signal.

c. Static Pressure Sensors: Non-directional, temper ature compensated.
1) 4-20 ma output signal.
2) 0 to 5 inches wg for duct static pressure range.

3) 0 to 0.25 inch wg for Building static pressure r ange.
B. Water Flow Sensors:

1. Sensor shall be insertion turbine type with turb ine element,
retractor and preamplifier/transmitter mounted on a two-inch full
port isolation valve; assembly easily removed or in stalled as a
single unit under line pressure through the isolati on valve without
interference with process flow; calibrated scale sh all allow precise
positioning of the flow element to the required ins ertion depth
within plus or minute 1 mm (0.05 inch); wetted part s shall be
constructed of stainless steel. Operating power sha Il be nominal 24
VDC. Local instantaneous flow indicator shall be LE D type in NEMA 4
enclosure with 3-1/2 digit display, for wall or pan el mounting.

2. Performance characteristics:
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a. Ambient conditions: -40 to 60 degrees C (-40 to

to 100 percent humidity.

b. Operating conditions: 850 kPa (125 psig), 0to 1
to 250 degrees F), 0.15 to 12 m per second (0.5 to

second) velocity.

c. Nominal range (turn down ratio): 10 to 1.

d. Overall accuracy plus or minus one percent of re

e. Repeatability: plus or minus 0.25 percent of rea

f. Preamplifier mounted on meter shall provide 4-20
output or switch closure signal for units of volume
time base. Signal transmission distance shall be a
1,800 meters (6,000 feet). Preamplifier for bi-dire
measurement shall provide a directional contact clo

relay mounted in the preamplifier.

g. Pressure Loss: Maximum 1 percent of the line pre

sizes above 100 mm (4 inches).

h. Ambient temperature effects, less than 0.005 per
span per degree C (degree F) temperature change.
i. RFI effect - flow meter shall not be affected by
j- Power supply effect less than 0.02 percent of sp
of plus or minus 10 percent power supply.

C. Flow switches:

1. Shall be either paddle or differential pressure

a. Paddle-type switches (liquid service only) shall
SPDT shap-acting, adjustable sensitivity with NEMA
b. Differential pressure type switches (air or wate
be UL listed, SPDT snap acting, NEMA 4 enclosure, w
and differential suitable for specified application

D. Current Switches: Current operated switches shal

state with adjustable trip current as well as statu

command status LED indication. The switches shall b
the current of the application and output requireme

systems.
2.5 CONTROL CABLES

A. To be provided by Owner under separate contract.
2.6 FINAL CONTROL ELEMENTS AND OPERATORS

A. Fail Safe Operation: Control valves shall provid

in either the normally open or normally closed posi

freeze, moisture, and smoke or fire protection.

B. Control Valves:
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1. The modulating control valves shall be pressure

through the valve shall not vary more that + 3% due
pressure fluctuations across the valve in the selec
range. The control valves shall accurately control
100% full rated flow. A flow performance curve shal
with each valve. The flow performance curve shall |
the valve positions in 10-degree rotation increment
PSI shall be required to operate the valve pressure
through the complete operating range.

. The rangeability of the control valves shall be
rangeability and turndown shall be at full differen

provided by the pump serving the hydronic loop wher

control valve is located. The close off pressure of
valves shall be the full body rating of the valve.

. The valve bodies shall be of cast iron, steel or
150 PSI working pressure. All internal parts shall
steel, steel, Teflon, brass, or bronze. Plastic int
not acceptable. Valve flow characteristics shall be
changed without removing the valve from the piping
valves 8” and smaller.

. Balancing valves shall not be required where pre
control valves are installed. Balancing valves and
required if modulating pressure independent flow co
not installed.

. The valve actuators shall be mounted on the valv
Where DDC proportional actuators are utilized, the
actuator shall be set with the software (limit cont
full design flow from data off the performance curv

. The control actuator for all valves shall modula
from 0 to 100% design flow while rotating the valve
90 degrees.

. The control valve flow adjustment stem shall ext
control valve. The control valve shall have mountin
into it for mounting the control actuator bracket.
rotated by the actuator to provide the required flo
the valve manufacturer for torque requirements.

. Three pressure / temperature ports (Pete’s Plugs
at the factory in each valve. Two ports shall be us
inlet and outlet pressure to the valve. The third p
measure internal pressure within the valve.
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9. Flow rate through the valve shall be determined
position.

10. Valves 50 mm (2 inches) and smaller shall be br
threaded or flare connections.

11.Valves 60 mm (2 1/2 inches) and larger shall be
with flanged connections.

PART 3 - EXECUTION
3.1 INSTALLATION
A. General:

1. Examine project plans for control devices and eq
and report any discrepancies, conflicts, or omissio
Engineer for resolution before proceeding for insta

2. Work Coordination: Section 01 00 00, GENERAL REQ

3. Install equipment and wiring /conduit parallel t
to building lines.

4. Install all equipment in readily accessible loca
conduit concealed under insulation or inside ducts.

5. Mount control devices and conduit located on duc
external insulation on standoff support to avoid in
insulation.

6. Provide sufficient slack and flexible connection
vibration of piping and equipment.

7. Run wire connecting devices on or in control cab
the sides of the cabinet neatly racked to permit tr

8. Install equipment level and plum.

9. Provide all devices required to interlock the co
the computer room cooling units, dry coolers, build
control valves, fan-coil units, and energy recovery

10.Provide all sensors and wiring to monitor unit s
chilled water supply and return temperatures, compu
supply and return temperatures, fan-coil supply and
temperatures, room temperature and humidity, alarm
pressure drops on computer room units and fan-coil
other points listed in the specifications or on the

B. Electrical Wiring Installation:

1. Install conduit and wiring between operator work
controllers, electrical panels, indicating devices,
miscellaneous alarm points, thermostats, and relays
drawings. All wiring shall be installed in conduits
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2. Install all system components in accordance with

and National Electric Code.

a. Splices: Splices in shielded and coaxial cables
terminations and the use of shielded cable couplers
shall be in accessible locations. Cables shall be h
cable ties.

b. Equipment: Fit all equipment contained in cabine
service loops, each loop being at least 300 mm (12
Equipment for fiber optics system shall be rack mou
applicable, in ventilated, self-supporting, code ga
enclosure. Cables shall be supported for minimum sa

c. Cable Runs: Keep cable runs as short as possible
length for connecting to the terminal board. Do not
coaxial cables in a radius less than ten times the
diameter.

d. Use vinyl tape, sleeves, or grommets to protect
vibration at points where they pass around sharp co
walls, panel cabinets, etc.

3. Conceal cables, except in mechanical rooms and a

conduits and piping are exposed.

4. Permanently label or code each point of all fiel

show the instrument or item served. Color-coded cab
diagrams may be used to accomplish cable identifica

5. Grounding: ground electrical systems per manufac

requirements for proper and safe operation.

C. Install Sensors and Controls:
1. Temperature Sensors:

a. Install all sensors and instrumentation accordin
manufacturer’s written instructions. Temperature se
shall be readily accessible, permitting quick repla
servicing of them without special skills and tools.

b. Calibrate sensors to accuracy specified, if not
calibrated.

c. Use of sensors shall be limited to its duty, e.g
shall not be used in lieu of room sensor.

d. Mount sensors rigidly and adequately for the env
which the sensor operates.

e. All pipe mounted temperature sensors shall be in
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f. All wires attached to sensors shall be air seale
conduits or in the wall to stop air transmitted fro
affecting sensor reading.

g. Permanently mark terminal blocks for identificat
circuits to avoid interruption of service due to sh
or other conditions. Line-protect all wiring that ¢
external sources to the site from lightning and sta
electricity.

2. Pressure Sensors:

a. Install high-pressure side of the differential

pump discharge and the check valve.
3. Actuators:

a. Check operation of valve/actuator combination to
actuator modulates valve smoothly in both open and
position.

4. Flow Switches:

a. Install flow switch according to manufacturer’s
instructions.

b. Mount flow switch a minimum of 5 pipe diameters
pipe diameters downstream or 600 mm (2 feet) whiche
from fittings and other obstructions.

c. Assure correct flow direction and alignment.

d. Mount in horizontal piping-flow switch on top of

D. Installation of Network:
1. Ethernet:

a. The network shall employ Ethernet LAN architectu
IEEE 802.3. The Network Interface shall be fully In
(IP) compliant allowing connection to currently ins
802.3, Compliant Ethernet Networks.

b. The network shall directly support connectivity
cabling types. As a minimum provide the following
10 Base 2 (ThinNet RG-58 A/U Coaxial cabling with B
10 Base T (Twisted-Pair RJ-45 terminated UTP cablin
2. Third Party Interfaces: Contractor shall integra
from Computer Room Cooling Equipment Integral or Di
Systems and required to make the system work as one
E. Installation of Digital Controllers and Programm
1. Provide a separate digital controller for each m
equipment, such as computer room cooling unit, dry
humidifier, etc. Points used for control loop reset
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air, outdoor humidity, or space temperature could b

of the remote control units.

2. Provide sufficient internal memory for the speci
sequences and trend logging. There shall be a minim
of available memory free for future use.

3. System point names shall be modular in design, p
operator interface without the use of a written poi

4. Provide software programming for the application
systems specified, and adhere to the strategy algor

5. Provide graphics for each piece of equipment and
building. This includes each chiller, cooling tower
unit, fan, terminal unit, boiler, pumping unit etc.
shall show all points dynamically as specified in t

F. Field Test and Inspection:

1. General:

a. Engage a factory-authorized representative and f
instrumentation, and equipment necessary to perform
testing of the installed HVAC systems, including pi
electrical connections. Field test will demonstrate
calibration of input and output devices, and the op
specific equipment.

b. Calibrate electronic controllers by disconnectin
and stimulating operation with compatible signal ge

c. Test and adjust controls and safeties. Replace d
malfunctioning controls and equipment, and retest.

d. Observe HVAC systems in shut down condition. Che
valves for normal position.

e. Contractor shall schedule the performance verifi
the Resident Engineer.

f. During and after completion of the field tests,
determine causes, calibrate, repair, or replace equ
fails to meet contract requirements, and subsequent
written report to the VA.

2. Field Performance Tests:

a. Perform tests in accordance with Articles-Qualit
Performance.

b. Test and adjust controls and safeties.

c. Test application software for its ability to com
digital controllers, operator workstation, and uplo
downloading of control programs.
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d. Demonstrate the software ability to edit the con
line.

e. Demonstrate reporting of alarm conditions for ea
ensure that these alarms receive at the assigned lo
including operator workstations.

f. Demonstrate ability of software program that it
intended applications-trend reports, change in stat

g. Demonstrate via graphed trends to show the seque
is executed in correct manner, and that the HVAC sy
properly through the complete sequence of operation
seasonal change, occupied/unoccupied mode, and warm

h. Demonstrate hardware interlocks and safeties fun
the control systems perform the correct sequence of
after power loss and resumption of power loss.

i. Demonstrate to the VA graphed trends of control
demonstrate that the control loop is stable and the
maintained.

j- Control loop shall respond to set points and sta
minute. Control loop trend data shall be instantane
time between data points shall not be greater than

3. Performance Verification Test:

A. The contractor shall verify the performance of t
by running a continuous test, after the system has
tested and debugged, for 80 hours and submit the re
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SECTION 23 09 93
SEQUENCE OF OPERATI ON FOR HVAC

PART 1 - CGENERAL

A. RELATED WORK

23 09 23 Direct Digital Control for HYAC
DEFINITIONS

1. Except as otherwise defined in greater detail, the
"furnish” and "install"* as used in this specificati
have the following meanings:
a. "Provide" or "provided" shall mean "furnish and ins
b. "Furnish" or "furnished" does not include installat

c. "Install" or "installed" does not include furnishin
SUBMITTALS

1. Submittals shall confirm control sequences specifie
Section 01 33 23 for requirements.

2. Submittals shall clearly identify enhancements to a
the specified control sequence.

CONTROL SYSTEM ARCHITECTURE
1. The control system shall be automatic and function

2. The CONTRACTOR shall be responsible for providing a
devices required for system operation to meet the d

3. The CONTRACTOR shall be responsible for providing a
components when the installed equipment’s control f
incapable of meeting the design intent.

4. This work shall exclude factory-installed manufactu
packages, but shall include all manufacturers’ cont
interfaces, interlocks, equipment enabling/disablin
programming.

5. The CONTRACTOR shall be responsible for providing a
Control Center) front end graphics for accurate sys

6. All alarm limits, dead-bands, offsets, sensor devia
conditions, setpoints, setpoint optimization, time
periods, time schedules, and minimum run times shal
adjustable by facility operations personnel.

7. Setpoints shall be modified when approved by the En
during system start-up/commissioning to accomplish
and as directed by the Engineer of Record.

E. SYSTEM DESCRIPTION

1. The existing air handling unit serving the Phone an
replaced by two new computer room AC units and humi
ductwork serving the Conference and Mail rooms is b
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fan coil units installed for air conditioning. A n ew energy recovery
unit is being added to temper ventilation air for t hose rooms.

PART 2 - PRODUCTS
A. MATERIALS

1. Refer to sections stated under related work.

PART 3 - EXECUTI ON

A. CONTROL SEQUENCE
1. Computer Room Units (CRAC-1 and CRAC-2)

a. The computer room units are to run 24 hours a day,
week. Units are provided with a complete microproc
control system with alarms designed for operating,
monitoring the air conditioning unit. Control syst

monitored by the building management system via BAC

b. An alternative water source cooling cycle shall be
utilize building chilled water supply when availabl
cooling cycle, with DX glycol cooled refrigerant co
backup. The air conditioner shall have two cooling
first will be a chilled water/glycol circuit (AWS ¢
valve), while the backup cycle shall be a DX glycol
(refrigerant) circuit(s). When chilled water is av
system operates like a chilled water unit, without
operating. When the water temperature is too high,
flow rate is insufficient, the air conditioner auto
switches to the DX-compressorized refrigeration cyc

c. Units are connected together with ductwork and a mo

that shall open upon failure alarm of either unit.

d. Units are also furnished with a remote water sensor
alarm condition and shut down the unit upon sensing

e. Duct-mounted humidifiers (H-1 and H-2) shall be con
computer room units integral humidity controls.

Energy Recovery Ventilator (ERV-1)

a. The energy recovery ventilator shall be controlled
specific DDC controller using electric actuation.
unoccupied modes shall be set the user defined valu
day program as applicable.

Fan Coil Units (FC-1 and FC-2)

a. The fan coil unit shall be controlled by an applica
controller using electric actuation. The occupied
modes shall be set the user defined values in the t
program as applicable. The space served by the fan
be controlled as follows:

b. Cooling Mode: The supply fan shall be on and the c
control valve shall modulate to maintain room tempe
----- END -----
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SECTI ON 23 21 13
HYDRONI C PI PI NG
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Water piping to connect HVAC equipment, includin
1. Extension of domestic water make-up piping.
2. Glycol-water piping.
1.2 RELATED WORK
A. Section 01 00 00, GENERAL REQUIREMENTS.
B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A
C. Section 23 05 11, COMMON WORK RESULTS FOR HVAC:
requirements and items, which are common to more th
Division 23.
D. Section 23 07 11, HVAC AND PLUMBING INSULATION:
E. Section 23 21 13, HYDRONIC PIPING: Underground c
F. Section 23 82 00, CONVECTION HEATING AND COOLING
G. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM
and pressure sensors and valve operators.
1.3 QUALITY ASSURANCE
A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC A
which includes welding qualifications.
B. Submit prior to welding of steel piping a certif
certification. The certificate shall be current and
year old.
1.4 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP
DATA, AND SAMPLES.
B. Manufacturer's Literature and Data:
1. Pipe and equipment supports.
2. Pipe and tubing, with specification, class or ty
3. Pipe fittings, including miscellaneous adapters
fittings.
. Flanges, gaskets and bolting.
. Valves of all types.
. Strainers.

~N o o b~

. Flexible connectors for water service.
8. All specified hydronic system components.
9. Water flow measuring devices.
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10. Gages.

C. Submit prior to welding of steel piping a certif
certification. The certificate shall be current and
year old.

D. Coordination Drawings: Refer to Article, SUBMITT
11, COMMON WORK RESULTS FOR HVAC.

E. As-Built Piping Diagrams: Provide drawing as fol
and other piping systems and equipment.

1. One complete set of reproducible drawings.
2. One complete set of drawings in electronic forma
approved format).
1.5 APPLI CABLE PUBLI CATI ONS

A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.

B. American Society of Mechanical Engineers (ASME):

12-06M
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Flanged Fittings
tings

ttings

Iding Fittings

ding and Threaded
s, and Locknuts with
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int Drainage

ges and Flanged

Fittings, Class 150, 300, 400, 600, 900, 1500

B1.20.1-83.............. Pipe Threads, General Purpo
B16.1-98.........c...... Cast Iron Pipe Flanges and
B16.3-98................ Malleable Iron Threaded Fit
B16.4-98................ Gray Iron Threaded Fittings
B16.5-03.........c...... Pipe Flanges and Flanged Fi
B16.9-03................ Factory-Made Wrought Buttwe
B16.11-05............... Forged Fittings, Socket-Wel
B16.14-91............... Ferrous Pipe Plugs, Bushing
Pipe Threads
B16.22-01............... Wrought Copper and Copper A
Pressure Fittings
B16.23-02............... Cast Copper Alloy Solder Jo
Fittings
B16.24-01............... Cast Copper Alloy Pipe Flan
and 2500
B16.39-98............... Malleable Iron Threaded Pip
150, 250, and 300
B16.42-98............... Ductile Iron Pipe Flanges a
Classes 150 and 300
B31.1-01........c...... Power Piping
B31.9-04................ Building Services Piping

232113-2
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B40.100-05.............. Pressure Gauges and Gauge A ttachments
C. American National Standards Institute, Inc. (ANS ):

B16.1 00................ Cast Iron Pipe Flanges and Flanged Fittings,
Class 25, 125 and 250

B16.3 00................ Malleable Iron Threaded Fit tings Classes 150
and 300

B16.503................ Pipe Flanges and Flanged Fi ttings NPS %2 through
NPS 24

B16.9 03................ Factory Made Wrought Butt W elding Fittings

B16.11 01............... Forged Fittings, Socket Wel ding and Threaded

B16.1491............... Ferrous Pipe Plugs, Bushing s and Locknuts with
Pipe Threads

B16.18-01............... Cast Copper Alloy Solder jo int Pressure
fittings

B16.22 00............... Wrought Copper and Bronze S older Joint Pressure
Fittings

B16.24 01............... Cast Copper Alloy Pipe Fitt ings and Flanged
Fittings: Class 150, 300, 400, 600, 900, 1500
and 2500

B31.101................ Power Piping

D. American Society for Testing and Materials (ASTM ):

A47/A47M-99 (2004)......Ferritic Malleable Iron Cas tings

A53/A53M-06............. Standard Specification for Pipe, Steel, Black
and Hot-Dipped, Zinc-Coated, Welded and
Seamless

A106/A106M-06........... Standard Specification for Seamless Carbon
Steel Pipe for High-Temperature Service

Al126-04................. Standard Specification for Gray Iron Castings
for Valves, Flanges, and Pipe Fittings

A181/A181M-01........... Standard Specification for Carbon Steel
Forgings, for General-Purpose Piping

A183-03................ Standard Specification for Carbon Steel Track
Bolts and Nuts

A216/A216M-04.......... Standard Specification for Steel Castings,

Carbon, Suitable for Fusion Welding, for High
Temperature Service
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A234/A234M 04.......... Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature
Service
A307-04................ Standard Specification for Carbon Steel Bolts
and Studs, 60,000 PSI Tensile Strength
A536-84 (2004)......... Standard Specification for Ductile Iron Castings
A 615/A 615M-04........ Deformed and Plain Carbon Steel Bars for
Concrete Reinforcement
A653/A 653M-04......... Steel Sheet, Zinc-Coated ( Galvanized) or Zinc-
Iron Alloy Coated (Galvannealed) By the Hot-Dip
Process
B32-04................. Standard Specification for Solder Metal
B61-02................. Standard Specification for Steam or Valve Bronze
Castings
B62-02................. Standard Specification for Composition Bronze or

Ounce Metal Castings

B88-03........ccenne Standard Specification for Seamless Copper Water
Tube

B209 04................ Aluminum and Aluminum Allo y Sheet and Plate

Cl77 97 Standard Test Method for S teady State Heat Flux

Measurements and Thermal Transmission Properties
by Means of the Guarded Hot Plate Apparatus

C478-03.........cc.... Precast Reinforced Concret e Manhole Sections

C53303.....cceeeeenne Calcium Silicate Block and Pipe Thermal
Insulation

C55203......cccnee. Cellular Glass Thermal Ins ulation

D 3350-02.............. Polyethylene Plastics Pipe and Fittings
Materials

C591-01................ Unfaced Preformed Rigid Ce llular
Polyisocyanurate Thermal Insulation

D1784 03............... Rigid Poly (Vinyl Chloride ) (PVC) Compounds and
Chlorinated Poly (Vinyl Chloride) (CPVC)
Compounds

D1785 03............... Poly (Vinyl Chloride0 (PVC ) Plastic Pipe,
Schedules 40, 80 and 120

D2241 04............... Poly (Vinyl Chloride) (PVC ) Pressure Rated Pipe
(SDR Series)
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D2464 99............... Threaded Poly (Vinyl Chlor ide) (PVC) Plastic
Pipe Fittings, Schedule 80.
D3139 98............... Joints for Plastic Pressur e Pipes Using Flexible
Elastomeric Seals
F439-06................ Standard Specification for Chlorinated Poly
(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,
Schedule 80
F441/F441M-02.......... Standard Specification for Chlorinated Poly
(Vinyl Chloride) (CPVC) Plastic Pipe, Schedules
40 and 80
FA77-02................ Elastomeric Seals Gaskets) for Joining Plastic
Pipe
E. American Water Works Association (AWWA):
C110/03...........u... Ductile Iron and Grey Iron Fittings for Water
C203 00........cuu.e.e. Coal Tar Protective Coating s and Linings for
Steel Water Pipe Lines Enamel and Tape Hot
Applied
F. American Welding Society (AWS):
A5.8/A5.8M-04........... Specification for Filler Me tals for Brazing and
Braze Welding
B2.1-02......cccuueeeee. Standard Welding Procedure Specification
G. Copper Development Association, Inc. (CDA):
CDA A4015-95............ Copper Tube Handbook
H. Expansion Joint Manufacturer’s Association, Inc. (EIMA):
EMJA-2003............... Expansion Joint Manufacture I's Association
Standards, Eighth Edition
I. Manufacturers Standardization Society (MSS) of t he Valve and Fitting
Industry, Inc.:
SP-67-02a............... Butterfly Valves
SP-70-06................ Gray Iron Gate Valves, Flan ged and Threaded
Ends
SP-71-05.....ccceeee... Gray Iron Swing Check Valve s, Flanged and
Threaded Ends
SP-72-99.....cccccee.. Ball Valves with Flanged or Butt-Welding Ends
for General Service
SP-78-05........cce.... Cast Iron Plug Valves, Flan ged and Threaded
Ends
SP-80-03.........cc..... Bronze Gate, Globe, Angle a nd Check Valves
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SP-85-02........ccc..... Cast Iron Globe and Angle V
Threaded Ends
J. National Sanitation Foundation (NSF):
14 03...ccciiiee Plastic Piping System Compo
Materials
K. Tubular Exchanger Manufacturers Association: TEM
L. Sheet Metal and Air Conditioning Contractors Nat
(SMACNA):
HVAC Duct Construction Standards, 2nd Edition 199
PART 2 - PRODUCTS

alves, Flanged and

nents and Related

A 8th Edition, 2000
ional Association

12-06M

2.1 PIPE AND EQUI PMENT SUPPORTS, PI PE SLEEVES, AND WALL AND CEI LI NG PLATES
WORK RESULTS FOR

Provide in accordance with Section 23 05 11, COMMON
HVAC.
2.2 PI PE AND TUBI NG
A. Chilled Water (above ground), Glycol-Water, and
1. Steel: ASTM A53 Grade B, seamless or ERW, Schedu
2. Copper water tube option: ASTM B88, Type K or L,
B. Extension of Domestic Water Make-up Piping: ASTM
drawn copper tubing.
C. Cooling Coil Condensate Drain Piping:
1. From air handling units: Copper water tube, ASTM
schedule 80 flame retardant polypropylene plastic.
2. From fan coil or other terminal units: Copper wa
Type L for runouts and Type M for mains.
D. Pipe supports, including insulation shields, for
Section 23 05 11, COMMON WORK RESULTS FOR HVAC.
2.3 FITTINGS FOR STEEL PI PE
A. 65 mm (2-1/2 inches) and Larger: Welded or flang
couplings and fittings are optional for water pipin
1. Butt welding fittings: ASME B16.9 with same wall
connecting piping. Elbows shall be long radius type
otherwise noted.
2. Welding flanges and bolting: ASME B16.5:
a. Water service: Weld neck or slip-on, plain face,
inch) thick full face neoprene gasket suitable for
(220 degrees F).
1) Contractor's option: Convoluted, cold formed 150
flanges, with teflon gaskets, may be used for water
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b. Flange bolting: Carbon steel machine bolts or st
ASTM A307, Grade B.

B. 50 mm (2 inches) and Smaller: Screwed or welded.

are optional for water piping only.

1. Butt welding: ASME B16.9 with same wall thicknes
piping.

2. Forged steel, socket welding or threaded: ASME B

3. Screwed: 150 pound malleable iron, ASME B16.3. 1
ASME B16.4, may be used in lieu of malleable iron.
of a single pipe size, or use of close nipples, is

4. Unions: ASME B16.39.

5. Water hose connection adapter: Brass, pipe threa
inch) garden hose thread, with hose cap nut.

C. Welded Branch and Tap Connections: Forged steel

branchlets and threadolets may be used for branch c
pipe size smaller than the main. Forged steel half-
B16.11 may be used for drain, vent and gage connect

D. Mechanical Pipe Couplings and Fittings: May be u

grooved pipe, in water service up to 110 degrees C

lieu of welded, screwed or flanged connections.

1. Grooved mechanical couplings: Malleable iron, AS
iron, ASTM A536, fabricated in two or more parts, s
together by two or more track-head, square, or oval
A183.

2. Gaskets: Rubber product recommended by the coupl
the intended service.

3. Grooved end fittings: Malleable iron, ASTM A47,

12-06M

uds and nuts,

Mechanical couplings

S as connecting

16.11.

25 pound cast iron,
Bushing reduction
not acceptable.

d to 20 mm (3/4

weldolets, or
onnections up to one
couplings, ASME
ions.

sed, with cut or roll
(230 degrees F) in

TM A47 or ductile
ecurely held
-neck bolts, ASTM

ing manufacturer for

ductile iron, ASTM

A536; or steel, ASTM A53 or A106, designed to accep t grooved
mechanical couplings. Tap-in type branch connection S are acceptable.
2.4 FITTINGS FOR COPPER TUBI NG

A. Solder Joint:

1. Joints shall be made up in accordance with recom mended practices of
the materials applied. Apply 95/5 tin and antimony
piping.

2. Mechanically formed tee connection in water and

on all copper

drain piping: Form
mechanically extracted collars in a continuous oper ation by drilling
pilot hole and drawing out tube surface to form col lar, having a

height of not less than three times the thickness o f tube wall.
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Adjustable collaring device shall insure proper tol
complete uniformity of the joint. Notch and dimple
tube in a single process to provide free flow where
penetrates the fitting.

B. Bronze Flanges and Flanged Fittings: ASME B16.24

2.5 FITTINGS FOR PLASTI C PI PI NG

A. Schedule 80, socket type for solvent welding.

B. Polypropylene drain piping: Flame retardant, dra

C. Chemical feed piping for condenser water treatme
polyvinyl chloride (CPVC), Schedule 80, ASTM F439.

2.6 DI ELECTRI C FI TTI NGS

A. Provide where copper tubing and ferrous metal pi

B. 50 mm (2 inches) and Smaller: Threaded dielectri

C. 65 mm (2 1/2 inches) and Larger: Flange union wi
and bolt sleeves, ASME B16.42.

D. Temperature Rating, 99 degrees C (210 degrees F)

2.7 SCREVED JO NTS

A. Pipe Thread: ANSI B1.20.

B. Lubricant or Sealant: Oil and graphite or other
the intended service.

2.8 VALVES

A. Asbestos packing is not acceptable.

B. All valves of the same type shall be products of
Provide gate and globe valves with packing that can
the valve under full working pressure.

D. Gate Valves:

1. 50 mm (2 inches) and smaller: MSS-SP80, Bronze,
wedge disc, rising stem, union bonnet.

H. Ball Valves: Brass or bronze body with chrome-pl
port and Teflon seat at 2760 kPa (400 psig) working
Screwed or solder connections. Provide stem extensi
operation without interfering with pipe insulation.

J. Circuit Setter Valve: A dual purpose flow balanc
adjustable flow meter, with bronze or cast iron bod
position pointer, valved pressure taps or quick dis
integral check valves and preformed polyurethane in
Provide a readout kit including flow meter, readout
charts or calculator, and carrying case.
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2.10 STRAI NERS
A. Basket or Y Type. Tee type is acceptable for wat

B. Screens: Bronze, monel metal or 18-8 stainless s
less than 2-1/2 times pipe area, with perforations
mm (0.045 inch) diameter perforations.

2. 100 mm (4 inches) and larger: 3.2 mm (0.125 inch
perforations.

2.11 FLEXI BLE CONNECTORS FOR WATER SERVI CE
A. Flanged Spool Connector:

1. Single arch or multiple arch type. Tube and cove
constructed of chlorobutyl elastomer with full face
flanges to provide a tight seal without gaskets. Co
internally reinforced with high strength synthetic
impregnated with rubber or synthetic compounds as r
connector manufacturer, and steel reinforcing rings

2. Working pressures and temperatures shall be as f
a. Connector sizes 50 mm to 100 mm (2 inchesto 4 i

(165psig) at 121 degrees C (250 degrees F).
b. Connector sizes 125 mm to 300 mm (5 inches to 12
(140 psig) at 121 degrees C (250 degrees F).
3. Provide ductile iron retaining rings and control
B. Mechanical Pipe Couplings:
See other fittings specified under Part 2, PRODUCTS
PART 3 - EXECUTI ON
3.1 GENERAL
A. The drawings show the general arrangement of pip

not show all required fittings and offsets that may

connect pipes to equipment, fan-coils, coils, etc.,

with other trades. Provide all necessary fittings,

runs based on field measurements and at no addition

government. Coordinate with other trades for space

relative location of HVAC equipment and accessories

ceiling grid. Pipe location on the drawings shall b

contractor where necessary to avoid interferences a

difficulties.

B. Store materials to avoid excessive exposure to w

materials. Keep inside of piping relatively clean d

and protect open ends when work is not in progress.

2321139
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C. Support piping securely. Refer to PART 3, Sectio
RESULTS FOR HVAC AND STEAM GENERATION.

D. Install piping generally parallel to walls and c
unless shown otherwise on the drawings. Space pipin
insulation, to provide 25 mm (one inch) minimum cle
adjacent piping or other surface. Unless shown othe
piping down in the direction of flow not less than
12 m (40 feet). Provide eccentric reducers to keep
piping flat.

E. Locate and orient valves to permit proper operat
maintenance of packing, seat and disc. Generally lo
overhead piping in horizontal position. Provide a u
end of all threaded end valves. Control valves usua
to connect to pipe sizes shown on the drawing. Inst

with the valve open as recommended by the manufactu

binding of the disc in the seat.

F. Offset equipment connections to allow valving of
repair with minimal removal of piping. Provide flex
connections and branch line take-offs with 3-elbow
noted on the drawings.

G. Tee water piping runouts or branches into the si
branches. Avoid bull-head tees, which are two retur
opposite ends of a tee and exiting out the common s

H. Provide manual air vent at all piping system hig
valves at all low points.

I. Connect piping to equipment as shown on the draw
components furnished by others such as:

1. Flow elements (orifice unions), control valve bo
pressure taps with valve, and wells for sensors.

J. Firestopping: Fill openings around uninsulated p
floors or fire walls, with firestop material. For f
insulated piping refer to Section 23 07 11, HVAC AN
INSULATION.

K. Where copper piping is connected to steel piping
connections.
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3.2 PIPE JO NTS
A. Welded: Beveling, spacing and other details shal
and AWS B2.1. See Welder’s qualification requiremen
Assurance" in Section 23 05 11, COMMON WORK RESULTS
B. Screwed: Threads shall conform to ASME B1.20; jo
applied to male threads only and joints made up so
threads show. Coat exposed threads on steel pipe wi
or red lead paint for corrosion protection.
C. Mechanical Joint: Pipe grooving shall be in acco
manufacturer's specifications. Lubricate gasket ext
lips, pipe ends and housing interiors to prevent pi
during installation. Lubricant shall be as recommen
manufacturer.
D. Solvent Welded Joints: As recommended by the man
3.3 LEAK TESTI NG ABOVEGROUND PI PI NG
A. Inspect all joints and connections for leaks and
corrections as necessary, to the satisfaction of th
Tests may be either of those below, or a combinatio
the Resident Engineer.
B. An operating test at design pressure, and for ho
maximum temperature.
C. A hydrostatic test at 1.5 times design pressure.
design maximum pressure would usually be the static
tank maximum pressure, plus pump head. Factory test
(convertors, exchangers, coils, etc.) need not be f
equipment where necessary to avoid excessive pressu
seals and safety devices.
3.4 FLUSHI NG AND CLEANI NG PI PI NG SYSTEMs
A. Water Piping: Clean systems as recommended by th
chemicals.
1. Initial flushing: Remove loose dirt, mill scale,
beads, rust, and like deleterious substances withou
system component. Provide temporary piping or hose
control valves, exchangers and other factory cleane
unless acceptable means of protection are provided
inspection of hide-out areas takes place. Isolate o
system components, including pumps and pressure ves
any component which may be damaged. Open all valves
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and strainers at all system levels. Remove plugs, ¢
pieces, and components to facilitate early debris d
system. Sectionalize system to obtain debris carryi
1.8 m/S (6 feet per second), if possible. Connect d
and return headers as necessary. Flush bottoms of r
temporary strainers where necessary to protect down
equipment. Supply and remove flushing water and dra
type hose, temporary and permanent piping and Contr
pumps. Flush until clean as approved by the Residen

2. Cleaning: Circulate systems at normal temperatur

organic soil, hydrocarbons, flux, pipe mill varnish
compounds, iron oxide, and like deleterious substan
by flushing, without chemical or mechanical damage
component. Removal of tightly adherent mill scale i
Keep isolated equipment which is "clean" and where
accumulation cannot occur. Sectionalize system if p
circulate at velocities not less than 1.8 m/S (6 fe
Circulate each section for not less than four hours
strainers, or remove and clean as frequently as nec
prepare for final flushing.

3. Final Flushing: Return systems to conditions req

flushing after all cleaning solution has been displ
make-up. Flush all dead ends and isolated clean equ
operate all valves to dislodge any debris in valve
throttling velocity. Flush for not less than one ho
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3.5 FILL CH LLED WATER PI PI NG AND EQUI PMENT W TH 40% ETHYLENE G.YCOL, 60%
DEI ONI ZED WATER.

3. 6 OPERATI NG AND PERFORVMANCE TEST AND | NSTRUCTI ON
A. Refer to PART 3, Section 23 05 11, COMMON WORK R
B. Adjust red set hand on pressure gages to normal
---END---

ESULTS FOR HVAC.
working pressure.
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SECTION 23 22 13

STEAM AND CONDENSATE PI Pl NG

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A. Steam, condensate and vent piping inside buildin gs.
1.2 RELATED WORK
A. General mechanical requirements and items, which are common to more than
one section of Division 23: Section 23 05 11, COMMO N WORK RESULTS FOR
HVAC
B. Piping insulation: Section 23 07 11, HYAC AND PL UMBING INSULATION.
C. Temperature and pressure sensors and valve opera tors: Section 23 09 23,

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC.
1.3 QUALITY ASSURANCE
Section 23 05 11, COMMON WORK RESULTS FOR HVAC, wh ich includes welding
qualifications.
1.4 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.
B. Manufacturer's Literature and Data:
1. Pipe and equipment supports.
2. Pipe and tubing, with specification, class or ty pe, and schedule.
3. Pipe fittings, including miscellaneous adapters and special fittings.
4. Flanges, gaskets and bolting.
5. Valves of all types.
6. Strainers.
7. All specified steam system components.
D. Coordination Drawings: Refer to Article, SUBMITT ALS of Section 23 05 11,
COMMON WORK RESULTS FOR HVAC.
1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.
B. American National Institute Standard (ANSI):

B1.20.1-01.............. Pipe Threads, General Purpo se (Inch)

C. American Society of Mechanical Engineers (ASME):
B16.1-98.........c...... Cast Iron Pipe Flanges and Flanged Fittings
B16.3-98.........cc.... Malleable Iron Threaded Fit tings
B16.4-98................ Gray Iron Threaded Fittings
B16.9-01................ Factory-Made Wrought Buttwe Iding Fittings

232213-1
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B16.11-02............... Forged Fittings, Socket-Wel ding and Threaded

B16.14-91............... Ferrous Pipe Plugs, Bushing s, and Locknuts with
Pipe Threads

B16.22-98............... Wrought Copper and Copper A lloy Solder-Joint
Pressure Fittings

B16.23-92............... Cast Copper Alloy Solder Jo int Drainage Fittings

B16.24-01............... Cast Copper Alloy Pipe Flan ges and Flanged
Fittings, Class 150, 300, 400, 600, 900, 1500
and 2500

B16.39-98............... Malleable Iron Threaded Pip e Unions, Classes
150, 250, and 300

B31.1-01........c..... Power Piping

B31.9-96.........c...... Building Services Piping

B40.100-98.............. Pressure Gauges and Gauge A ttachments

Boiler and Pressure Vessel Code: SEC VIII D1-2001, Pressure Vessels,

Division 1

D. American Society for Testing and Materials (ASTM ):

A47-99....c Ferritic Malleable Iron Cas tings

A53-01.....cceeevennn. Pipe, Steel, Black and Hot- Dipped, Zinc-Coated,
Welded and Seamless

A106-99.........c...... Seamless Carbon Steel Pipe for High-Temperature
Service

A126-01................. Standard Specification for Gray Iron Castings
for Valves, Flanges, and Pipe Fittings

Al181-01................. Carbon Steel Forgings, for General-Purpose
Piping

A183-98................. Carbon Steel Track Bolts an d Nuts

A216-98..........c... Standard Specification for Steel Castings,

Carbon, Suitable for Fusion Welding, for High
Temperature Service

A285-01................. Pressure Vessel Plates, Car bon Steel, Low-and-

Intermediate-Tensile Strength

A307-00................. Carbon Steel Bolts and Stud s, 60,000 PSI Tensile
Strength
A516-01................. Pressure Vessel Plates, Car bon Steel, for

Moderate-and- Lower Temperature Service

A536-99......ccccenne Standard Specification for Ductile Iron Castings
B32-00.......cccceueeee. Solder Metal

B61-93......ccciiiee. Steam or Valve Bronze Casti ngs
B62-93......ccciiiee. Composition Bronze or Ounce Metal Castings
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B88-99.......ccveeee. Seamless Copper Water Tube

F439-01................. Socket-Type Chlorinated Pol y (Vinyl Chloride)
(CPVC) Plastic Pipe Fittings, Schedule 80

F441-99................. Chlorinated Poly (Vinyl Chl oride) (CPVC) Plastic

Pipe, Schedules 40 and 80
E. American Welding Society (AWS):

A5.8-92.....eeeeenn. Filler Metals for Brazing a nd Braze Welding
B2.1-00......cccuveeeen. Welding Procedure and Perfo rmance Qualifications
F. Manufacturers Standardization Society (MSS) of t he Valve and Fitting
Industry, Inc.:
SP-67-95......ccceee... Butterfly Valves
SP-70-98......ccccce.... Cast Iron Gate Valves, Flan ged and Threaded Ends
SP-71-97....ccoeeeenn. Gray Iron Swing Check Valve s, Flanged and
Threaded Ends
SP-72-99.....cccccee. Ball Valves with Flanged or Butt-Welding Ends
for General Service
SP-78-98......ccccee.... Cast Iron Plug Valves, Flan ged and Threaded Ends
SP-80-97.....ccceeeeeen. Bronze Gate, Globe, Angle a nd Check Valves
SP-85-94.........c...... Cast Iron Globe and Angle V alves, Flanged and

Threaded Ends
G. Military Specifications (Mil. Spec.):
MIL-S-901D-1989......... Shock Tests, H.l. (High Imp act) Shipboard
Machinery, Equipment, and Systems
H. National Board of Boiler and Pressure Vessel Ins pectors (NB): Relieving
Capacities of Safety Valves and Relief Valves
I. Tubular Exchanger Manufacturers Association: TEM A 18th Edition, 2000
PART 2 - PRODUCTS

2.1 PIPE AND EQUI PMENT SUPPORTS, PI PE SLEEVES, AND WALL AND CEI LI NG PLATES

Provide in accordance with Section 23 05 11, COMMON WORK RESULTS FOR
HVAC.
2.2 PI PE AND TUBI NG
A. Steam Piping: Steel, ASTM A53, Grade B, seamless or ERW; A106 Grade B,

Seamless; Schedule 40.
B. Steam Condensate Piping:

1. Concealed above ceiling, in wall or chase: Coppe r water tube ASTM
B88, Type K, hard drawn.

2. All other locations: Copper water tube ASTM B88, Type K, hard drawn;
or steel, ASTM A53, Grade B, Seamless or ERW, or Al 06 Grade B

Seamless, Schedule 80.
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2.3 FITTINGS FOR STEEL PI PE
A. 50 mm (2 inches) and Smaller: Screwed or welded.

1. Butt welding: ASME B16.9 with same wall thicknes
piping.

2. Forged steel, socket welding or threaded: ASME B

3. Screwed: 150 pound malleable iron, ASME B16.3. 1
ASME B16.4, may be used in lieu of malleable iron,
and steam condensate piping. Provide 300 pound mall
B16.3 for steam and steam condensate piping. Cast i
piping is not acceptable for steam and steam conden
Bushing reduction of a single pipe size, or use of
not acceptable.

4. Unions: ASME B16.39.

5. Steam line drip station and strainer quick-coupl
connection: Straight through, plug and socket, scre
type for 15 mm (1/2 inch) ID hose. No integral shut

C. Welded Branch and Tap Connections: Forged steel

and thredolets may be used for branch connections u

smaller than the main. Forged steel half-couplings,

used for drain, vent and gage connections.
2.4 FITTINGS FOR COPPER TUBI NG
A. Solder Joint:

1. Joints shall be made up in accordance with recom
the materials applied. Apply 95/5 tin and antimony
piping.

B. Bronze Flanges and Flanged Fittings: ASME B16.24
2.5 DI ELECTRI C FI TTI NGS
A. Provide where copper tubing and ferrous metal pi
B. 50 mm (2 inches) and Smaller: Threaded dielectri
C. Temperature Rating, 121 degrees C (250 degrees F
and as required for steam service.
2.6 SCREVED JO NTS
A. Pipe Thread: ANSI B1.20.
B. Lubricant or Sealant: Oil and graphite or other
the intended service.
2.7 VALVES

A. Asbestos packing is not acceptable.
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B. All valves of the same type shall be products of
Provide gate and globe valves with packing that can
valve under full working pressure.

C. Gate Valves:

1. 50 mm (2 inches) and smaller: MSS-SP80, Bronze,
wedge disc, rising stem, union bonnet.

2. All other services: MSS-SP 70, iron body, bronze
(125 psig) wedge disc.

D. Globe, Angle and Swing Check Valves:

1. 50 mm (2 inches) and smaller: MSS-SP 80, bronze,
Globe and angle valves shall be union bonnet with m
disc.

2. All other services: 861 kPa (125 psig), flanged,
trim, MSS-SP-85 for globe valves and MSS-SP-71 for

2.8 STRAI NERS
A. Basket or Y Type. Tee type is acceptable for wat
C. All Other Services: Rated 861 kPa (125 psig) sat
1. 50 mm (2 inches) and smaller: Cast iron or bronz
D. Screens: Bronze, monel metal or 18-8 stainless s

than 2-1/2 times pipe area, with perforations as fo

1. 75 mm (3 inches) and smaller: 20 mesh for steam
inch) diameter perforations for liquids.

2.9 STEAM SYSTEM COVPONENTS
A. Steam Trap: Each type of trap shall be the produ

manufacturer. Provide trap sets at all low points a

intervals on the horizontal main lines.

1. Floats and linkages shall provide sufficient for
over full operating pressure range available to the
otherwise indicated on the drawings, traps shall be
capacities indicated at minimum pressure drop as fo
a. For equipment with modulating control valve: 1.7

based on a condensate leg of 300 mm (12 inches) at
and gravity flow to the receiver.

b. For main line drip trap sets and other trap sets
pressure: Up to 70 percent of design differential p
Condensate may be lifted to the return line.

2. Trap bodies: Bronze, cast iron, or semi-steel, ¢
ease of removal and servicing working parts without
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connecting piping. For systems without relief valve
rated for the pressure upstream of the PRV supplyin
3. Balanced pressure thermostatic elements: Phospho
steel or monel metal.
4. Valves and seats: Suitable hardened corrosion re
5. Mechanism: Brass, stainless steel or corrosion r
6. Floats: Stainless steel.
7. Inverted bucket traps: Provide bi-metallic therm
rapid release of non-condensables.

B. Steam Humidifiers: Steam separator type that dis

air stream through a steam jacketed distribution ma
tube. Humidifiers shall be complete with Y-type ste
modulating, normally closed steam control valve; no
condensate temperature switch; and manufacturer's s
1. Steam separator: Stainless steel or cast iron.
2. Distribution manifold: Stainless steel, composed
and surrounding steam jacket, manifold shall span t
or air handler, and shall be multiple manifold type
following conditions:
a. Duct section height exceeds 900 mm (36 inches).
b. Duct air velocity exceeds 5.1 m/s (1000 feet per
c. If within 900 mm (3 feet) upstream of fan, dampe
d. If within 3000 mm (10 feet) upstream of afterfil
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2. 15 FI RESTOPPI NG MATERI AL
Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC.

PART 3 - EXECUTI ON
3.1 GENERAL

A. The drawings show the general arrangement of pip e and equipment but do
not show all required fittings and offsets that may be necessary to
connect pipes to equipment and to coordinate with o ther trades. Provide
all necessary fittings, offsets and pipe runs based on field
nment. Coordinate
location of HVAC

g grid. Pipe location

measurements and at no additional cost to the gover

with other trades for space available and relative

equipment and accessories to be connected on ceilin

on the drawings shall be altered by contractor wher e necessary to avoid
interferences and clearance difficulties.

B. Store materials to avoid excessive exposure to w eather or foreign

materials. Keep inside of piping relatively clean d uring installation

and protect open ends when work is not in progress.
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C. Support piping securely. Refer to PART 3, Sectio
RESULTS FOR HVAC.

D. Install piping generally parallel to walls and c
unless shown otherwise on the drawings. Space pipin
insulation, to provide 25 mm (one inch) minimum cle
adjacent piping or other surface. Unless shown othe
condensate and drain piping down in the direction o
25 mm (one inch) in 12 m (40 feet). Provide eccentr
bottom of sloped piping flat.

E. Locate and orient valves to permit proper operat
maintenance of packing, seat and disc. Generally lo
overhead piping in horizontal position. Provide a u
end of all threaded end valves. Control valves usua
to connect to pipe sizes shown on the drawing.

F. Tee water piping runouts or branches into the si
branches. Avoid bull-head tees, which are two retur
opposite ends of a tee and exiting out the common s

G. Connect piping to equipment as shown on the draw
furnished by others such as:

1. Flow elements (orifice unions), control valve bo
pressure taps with valve, and wells for sensors.

H. Firestopping: Fill openings around uninsulated p
or fire walls, with firestop material. For firestop
refer to Section 23 07 11, HVAC, PLUMBING, AND BOIL

I. Where copper piping is connected to steel piping
connections.

3.2 PIPE JO NTS

A. Welded: Beveling, spacing and other details shal
and AWS B2.1. See Welder’s qualification requiremen
Assurance” in Section 23 05 11, COMMON WORK RESULTS

B. Screwed: Threads shall conform to ASME B1.20; jo
applied to male threads only and joints made up so
threads show. Coat exposed threads on steel pipe wi
red lead paint for corrosion protection.

C. 125 Pound Cast Iron Flange (Plain Face): Mating
face, if any, removed to avoid overstressing the ca

D. Solvent Welded Joints: As recommended by the man
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3.4 STEAM TRAP PI PI NG
Install to permit gravity flow to the trap. Provide
lifting condensate) from the trap where modulating
used. Support traps weighing over 11 kg (25 pounds)
connecting piping.
3.5 LEAK TESTI NG
A. Inspect all joints and connections for leaks and
corrections as necessary, to the satisfaction of th
Tests may be either of those below, or a combinatio
Resident Engineer.
B. An operating test at design pressure, and for ho
maximum temperature.
C. A hydrostatic test at 1.5 times design pressure.
design maximum pressure would usually be the static
tank maximum pressure, plus pump head. Factory test
(convertors, exchangers, coils, etc.) need not be f
excessive pressure on mechanical seals and safety d
3.6 FLUSHI NG AND CLEANI NG PI PI NG SYSTEMS
A. Steam, Condensate and Vent Piping: No flushing o
required. Accomplish cleaning by pulling all strain
cleaning all scale/dirt legs during start-up operat
3.7 OPERATI NG AND PERFORMANCE TEST AND | NSTRUCTI ON
A. Refer to PART 3, Section 23 05 11, COMMON WORK R
---END---

232213-8

12-06M

gravity flow (avoid
control valves are
independently of

workmanship and make
e Resident Engineer.
n, as approved by the

t systems, design

For water systems the
head, or expansion
ed equipment
ield tested. Avoid

evices.
r chemical cleaning
er screens and

ion.

ESULTS FOR HVAC.



SECTION 23 31 00
HVAC DUCTS AND CASI NGS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Ductwork and accessories for HVAC including the
1. Supply air, return air, outside air, exhaust, an
B. Definitions:

1. SMACNA Standards as used in this specification m
Construction Standards, Metal and Flexible.

2. Seal or Sealing: Use of liquid or mastic sealant
compatible tape overlay, or gasketing of flanged jo
leakage at duct joints, seams and connections to an
minimum.

3. Duct Pressure Classification: SMACNA HVAC Duct C
Standards, Metal and Flexible.

4. Exposed Duct: Exposed to view in a finished room

1.2 RELATED WORK
A. Fire Stopping Material: Section 07 84 00, FIREST
B. General Mechanical Requirements: Section 23 05 1

FOR HVAC.

C. Duct Insulation: Section 23 07 11, HVAC AND PLUM
D. Return Air and Exhaust Air Fans: Section 23 34 0
E. Duct Mounted Instrumentation: Section 23 09 23,

SYSTEM FOR HVAC.

F. Testing and Balancing of Air Flows: Section 23 0

ADJUSTING, AND BALANCING FOR HVAC.

1.3 QUALITY ASSURANCE

A. Refer to article, QUALITY ASSURANCE, in Section
RESULTS FOR HVAC.

B. Fire Safety Code: Comply with NFPA 90A.

C. Duct System Construction and Installation: Refer
are the minimum acceptable quality.

D. Duct Sealing, Air Leakage Criteria, and Air Leak
be sealed as per duct sealing requirements of SMACN
Leakage Test Manual for duct pressure classes shown

E. Duct accessories exposed to the air stream, such
(except smoke dampers) and access openings, shall b
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material as the duct or provide at least the same |

resistance.
1.4 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP
AND SAMPLES.
B. Manufacturer's Literature and Data:

1.

Rectangular ducts:

a. Schedules of duct systems, materials and selecte
construction alternatives for joints, sealing, gage
reinforcement.

b. Duct liner.

c. Sealants and gaskets.

d. Access doors.

. Round and flat oval duct construction details:

a. Manufacturer's details for duct fittings.
b. Duct liner.

c. Sealants and gaskets.

d. Access sections.

e. Installation instructions.

. Volume dampers, back draft dampers.

4. Upper hanger attachments.

7.
8.
9.

. Fire dampers, fire doors, and smoke dampers with

instructions.

. Flexible ducts and clamps, with manufacturer's i

instructions.
Flexible connections.
Instrument test fittings.
Details and design analysis of alternate or opti

C. Coordination Drawings: Refer to article, SUBMITT
11, COMMON WORK RESULTS FOR HVAC.
1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below form a part of thi

extent referenced. The publications are referenced

basic designation only.
B. Air Moving and Conditioning Association (AMCA):
500D-98.......cceeenn.. Laboratory Method of Testin
C. American Society for Testing and Materials (ASTM

233100-2
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Al67-99.....cceeenne Standard Specification for Stainless and
Heat-Resisting Chromium-Nickel Steel Plate,
Sheet and Strip

AB653-01......cccc..e Standard Specification for Steel Sheet,
Zinc-Coated (Galvanized) or Zinc-lron Alloy
coated (Galvannealed) by the Hot-Dip process

A1011-02.......cc....... Standard Specification for Steel Sheet and Strip
Hot rolled Carbon structural, High-Strength Low-
Alloy and High Strength Low-Alloy with Improved
Formability

B209-01.........ccc..... Standard Specification for Aluminum and
Aluminum-Alloy Sheet and Plate

C1071-00........cc...... Standard Specification for Fibrous Glass Duct
Lining Insulation (Thermal and Sound Absorbing
Material)

E84-01.......ccvveeee. Standard Test Method for Su rface Burning
Characteristics of Building Materials

E. National Fire Protection Association (NFPA):

90A-99......ccveeee Standard for the Installati on of Air

Conditioning and Ventilating Systems

F. Sheet Metal and Air Conditioning Contractors Nat ional Association
(SMACNA):
2nd Edition — 1995......HVAC Duct Construction Stan dards, Metal and
Flexible
1st Edition, 1985....... HVAC Air Duct Leakage Test Manual
6th Edition — 1992......Fibrous Glass Duct Construc tion Standards
G. Underwriters Laboratories, Inc. (UL):
33-93. i, UL Standard for Safety Heat Responsive Links for
Fire Protection Service
181-96.......uveeeeennn. UL Standard for Safety Fact ory-Made Air Ducts
and Connectors
555-02 ..o Fire Dampers
555S5-02 ... Smoke Dampers

PART 2 - PRODUCTS
2.1 DUCT MATERI ALS AND SEALANTS

A. General: Except for systems specified otherwise, construct ducts,
casings, and accessories of galvanized sheet steel, ASTM A527, coating
G90.

233100-3



D. Joint Sealing: Refer to SMACNA HVAC Duct Constru
paragraph S1.9.

1. Sealant: Elastomeric compound, gun or brush grad
spread and 50 smoke developed (dry state) compounde
sealing ductwork as recommended by the manufacturer
provide liquid sealant, with or without compatible
clearance slip joints and heavy, permanently elasti
where clearances are larger. Oil base caulking and
are not acceptable because they do not retain elast

2. Tape: Use only tape specifically designated by t
manufacturer and apply only over wet sealant. Press
shall not be used on bare metal or on dry sealant.

3. Gaskets in Flanged Joints: Soft neoprene.

E. Approved factory made joints such as DUCTMATE SY

2.2 DUCT CONSTRUCTI ON AND | NSTALLATI ON

A. Follow SMACNA HVAC Duct Construction Standards.
B. Duct Pressure Class: 500 Pa (2 inch) W.G.
C. Seal Class: As shown on the drawings and in acco

Air Duct Leakage Test Manual.

K. Round and Flat Oval Ducts: Furnish duct and fitt
manufacturer to insure good fit of slip joints. Whe

approved in advance, round and flat oval duct, with

the basis of equal pressure drop, may be furnished

rectangular duct design shown on the drawings.

1. Elbows: Diameters 80 through 200 mm (3 through 8
sections die stamped, all others shall be gored con
18 degree angle, with all seams continuously welded
Coat galvanized areas of fittings damaged by weldin
resistant aluminum paint or galvanized repair compo

2. Provide bell mouth, conical tees or taps, latera
other low loss fittings as shown in SMACNA HVAC Duc
Standards.

3. Ribbed Duct Option: Lighter gage round/oval duct
furnished provided certified tests indicating that
performance is equivalent to SMACNA standard gage d
submitted.

a. Ducts: Manufacturer's published standard gage, G
lock seam construction with an intermediate standin
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b. Fittings: May be manufacturer's standard as show
catalogs, fabricated by spot welding and bonding wi
base cement or machine formed seam in lieu of conti
seams.

4. Provide flat side reinforcement of oval ducts as
manufacturer and SMACNA HVAC Duct Construction Stan
Because of high pressure loss, do not use internal
reinforcement unless approved by the Resident Engin

N. Casings and Plenums: Construct in accordance wit

Construction Standards Section 6, including curbs,
penetrations, eliminators and drain pans. Access do
metal, insulated, with latches and door pulls, 500
by 1200 - 1350 mm (48 - 54 inches) high. Provide vi
where shown. Provide drain for outside air louver p
plenum shall have exterior insulation. Drain piping
the nearest floor drain.

O. Volume Dampers: Single blade or opposed blade, m

detailed in SMACNA Standards. Refer to SMACNA Detai
Single Blade and Figure 2.13 for Multi-blade Volume

P. Duct Hangers and Supports: Refer to SMACNA Stand

use of trapeze hangers for round duct.

2.3 DUCT ACCESS DOORS, PANELS AND SECTI ONS
A. Provide access doors, sized and located for main

change of direction, every 20 feet and upstream, in

locations:

1. Each fire damper (for link service), smoke dampe
control damper.

2. Each duct mounted smoke detector.

B. Openings shall be as large as feasible in small

(12 inch by 12 inch) minimum where possible. Access

insulated ducts shall be double-wall, insulated. Tr

shatterproof covers are preferred for uninsulated d

1. For rectangular ducts: Refer to SMACNA HVAC Duct
Standards (Figure 2-12).

2. For round and flat oval duct: Refer to SMACNA HV
Standards (Figure 2-11).

2.4 FI RE DAMPERS
A. Galvanized steel, interlocking blade type, UL li

hour rating, 70 degrees C (160 degrees F) fusible |
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opening with no part of the blade stack or damper f

stream.

B. Fire dampers in wet air exhaust shall be of stai
construction, all others may be galvanized steel.

1. The damper frame may be of design and length as
mounting sleeve, thus eliminating the need for a se
allowed by UL 555. Otherwise provide sleeves and mo
minimum 1.9 mm (14 gage), required to provide insta
to the damper manufacturer's UL test installation.

2. Submit manufacturer's installation instructions
rating test.

3. Combination fire and smoke dampers: Multi-louver
units meeting all requirements of both dampers shal
shown and may be used at the Contractor's option wh

2.5 SMOXE DAMPERS
A. Maximum air velocity, through free area of open

loss: Low pressure and medium pressure duct (supply

outside air): 450 m/min (1500 fpm). Maximum static

(0.13 inch W.G.).

B. Maximum air leakage, closed damper: 0.32 cubic m

(4.0 CFM per square foot) at 750 Pa (3 inch W.G.) d

C. Minimum requirements for dampers:

1. Shall comply with requirements of Table 6-1 of U
the Fire Endurance and Hose Stream Test.

2. Frame: Galvanized steel channel with side, top a
seals.

3. Blades: Galvanized steel, parallel type preferab
maximum width, edges sealed with neoprene, rubber o
required to meet minimum leakage. Airfoil (streamli
minimum noise generation and pressure drop are pref
mounted dampers.

4. Shafts: Galvanized steel.

5. Bearings: Nylon, bronze sleeve or ball type.

6. Hardware: Zinc plated.

7. Operation: Automatic open/close. No smoke damper
reset or link replacement after actuation is accept
for required control operation.
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D. Motor operator (actuator): Provide pneumatic or

the automatic control system, externally mounted on
complete insulation coverage.

2.6 FLEXI BLE Al R DUCT CONNECTORS
A. General: Factory fabricated, complying with NFPA

passing through floors of buildings. Flexible ducts
any fire or smoke barrier which is required to have
rating of one hour or more. Flexible duct length sh
(5 feet). Provide insulated acoustical air duct con
duct systems and elsewhere as shown.

B. Flexible ducts shall be listed by Underwriters L

complying with UL 181. Ducts larger than 200 mm (8
shall be Class 1. Ducts 200 mm (8 inches) in diamet
Class 1 or Class 2.

C. Insulated Flexible Air Duct: Factory made includ

insulation with maximum C factor of 0.25 at 24 degr
mean temperature, encased with a low permeability m
jacket, having a puncture resistance of not less th
Acoustic insertion loss shall not be less than 3 dB
straight duct, at 500 Hz, based on 150 mm (6 inch)
(2500 fpm).

D. Application Criteria:

1. Temperature range: -18 to 93 degrees C (0 to 200

2. Maximum working velocity: 1200 m/min (4000 feet

3. Minimum working pressure, inches of water gage:
positive, 500 Pa (2 inches) negative.

E. Duct Clamps: 100 percent nylon strap, 80 kg (175

tensile strength manufactured for this purpose or s
with cadmium plated worm gear tightening device. Ap
sealant and as approved for UL 181, Class 1 install

2.7 FLEXI BLE CONNECTI ONS

Where duct connections are made to fans and air han
a non-combustible flexible connection of 822 g (29
coated fiberglass fabric approximately 150 mm (6 in
connections exposed to sun and weather provide hypa
of neoprene. Burning characteristics shall conform
fasten flexible connections to round ducts with sta
zinc-coated iron draw bands with worm gear fastener
connections, crimp fabric to sheet metal and fasten
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by screws 50 mm (2 inches) on center. Fabric shall

than by air pressure. Allow at least 25 mm (one inc

that no vibration is transmitted.

2. 12 FI RESTOPPI NG MATERI AL
Refer to Section 07 84 00, FIRESTOPPING.
2. 14 THERMOVETER (Al R)
Refer to Section 23 09 23, DIRECT-DIGITAL CONTROL S
2.15 I NSTRUMENT TEST FI TTI NGS
A. Manufactured type with a minimum 50 mm (two inch
duct, and a minimum 25 mm (one inch) length for duc
hole shall have a flat gasket for rectangular ducts

for round ducts at the base, and a screw cap to pre

B. Provide instrument test holes at each duct or ca
sensor or transmitter, and at entering and leaving
coil, cooling coil, and heat recovery unit.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A. Comply with provisions of Section 23 05 11, COMM

HVAC, particularly regarding coordination with othe

existing buildings.

B. Fabricate and install ductwork and accessories i
referenced SMACNA Standards:

1. Drawings show the general layout of ductwork and
not show all required fittings and offsets that may
connect ducts to equipment, boxes, diffusers, grill
coordinate with other trades. Fabricate ductwork ba
measurements. Provide all necessary fittings and of
additional cost to the government. Coordinate with
space available and relative location of HVAC equip
accessories on ceiling grid. Duct sizes on the draw
dimensions which shall be altered by Contractor to
with the same air handling characteristics where ne
interferences and clearance difficulties.

2. Provide duct transitions, offsets and connection
and other equipment in accordance with SMACNA Stand
Provide streamliner, when an obstruction cannot be
be taken in by a duct. Repair galvanized areas with
repair compound.
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3. Provide bolted construction and tie-rod reinforc
with SMACNA Standards.

4. Construct casings, eliminators, and pipe penetra
with SMACNA Standards, Chapter 6. Design casing acc
against air pressure so that pressure helps to main

C. Install duct hangers and supports in accordance

Chapter 4.

D. Install fire dampers in accordance with the manu
to conform to the installation used for the rating

E. Seal openings around duct penetrations of floors
partitions with fire stop material as required by N

F. Flexible duct installation: Refer to SMACNA Stan

shall be continuous, single pieces not over 1.5 m (

90A), as straight and short as feasible, adequately

Centerline radius of bends shall be not less than t

Make connections with clamps as recommended by SMAC

with one clamp on the core duct and one on the insu

Flexible ducts shall not penetrate floors, or any ¢

designated as a fire or smoke barrier, including co

fire rated one hour or two hour. Support ducts SMAC

G. Where diffusers, registers and grilles cannot be
seeing inside the duct, paint the inside of the duc
paint to reduce visibility.

H. Control Damper Installation:

1. Provide necessary blank-off plates required to i
are smaller than duct size. Provide necessary trans
install dampers larger than duct size.

2. Assemble multiple sections dampers with required
linkage and extend required number of shafts throug
external mounting of damper motors.

3. Provide necessary sheet metal baffle plates to e
stratification and provide air volumes specified. L
experimentation, and affix and seal permanently in
stratification problem has been eliminated.

4. Install all damper control/adjustment devices on
complete coverage of insulation.

I. Protection and Cleaning: Adequately protect equi

against physical damage. Place equipment in first ¢

condition, or return to source of supply for repair

determined by Resident Engineer. Protect equipment
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construction against entry of foreign matter to the

both inside and outside before operation and painti
are connected to existing ductwork, clean both new
by mopping and vacuum cleaning inside and outside b

3.2 DUCT LEAKAGE TESTS AND REPAI R

A. Leak testing company shall be independent of the
employed by General Contractor.

B. Ductwork leak test shall be performed for the en
supply, return, exhaust system Section by Section i
and filter Section designated as static pressure cl
W.G.) and above. All supply ductwork less than 500
also be tested where there is no air terminal units
system.

C. Test procedure, apparatus and report shall confo
Test manual. The maximum leakage rate allowed is 4
air flow rate.

D. All ductwork shall be leak tested first before e
covered in other inaccessible areas.

E. All tests shall be performed in the presence of
and the Test and Balance agency. The Test and Balan
measure and record duct leakage and report to the R
identify leakage source with excessive leakage.

F. If any portion of the duct system tested fails t
leakage level, the Contractor shall rectify sealing
it into compliance and shall retest it until accept
demonstrated to the Resident Engineer.

G. All tests and necessary repairs shall be complet
or concealment of ductwork.

H. Make sure all openings used for testing flow and
Contractor are sealed properly.

3.4 TESTI NG ADJUSTI NG AND BALANCI NG ( TAB)

Refer to Section 23 05 93, TESTING, ADJUSTING, AND

3.5 OPERATI NG AND PERFORMANCE TESTS
Refer to Section 23 05 11, COMMON WORK RESULTS FOR

---END---
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SECTION 23 34 00

HVAC FANS
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Fans for heating, ventilating and air conditioni ng.
B. Product Definitions: AMCA Publication 99, Standa rd 1-66.

1.2 RELATED WORK
A. Section 01 00 00, GENERAL REQUIREMENTS.

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A ND SAMPLES.
C. Section 23 05 11, COMMON WORK RESULTS FOR HVAC.
D. Section 23 05 93, TESTING, ADJUSTING, AND BALANC ING FOR HVAC.

E. Section 23 81 23, COMPUTER-ROOM AIR-CONDITIONERS
F. Electrical Drawings.
1.3 QUALITY ASSURANCE

A. Refer to paragraph, QUALITY ASSURANCE, in Sectio n 23 0511, COMMON WORK
RESULTS FOR HVAC.

B. Fans and power ventilators shall be listed in th e current edition of
AMCA 261, and shall bear the AMCA performance seal.

C. Operating Limits for Centrifugal Fans: AMCA 99 ( Class I, II, and 111).

D. Fans and power ventilators shall comply with the following standards:

I. Testing and Rating: AMCA 2I0.
2. Sound Rating: AMCA 300.
E. Performance Criteria:

I. The fan schedule shows cubic meters per minute ( CFM) and design
static pressure. Scheduled fan motors, 0.37 kW (I/2 horsepower) and
larger, are sized for design cubic meters per minut e (CFM) at ll0
percent design static pressure, but not to exceed 1 85 Pa (3/4-inch)
additional pressure.

2. Provide fans and motors capable of stable operat ion at design
conditions and at Il0 percent pressure as stated ab ove.

3. Lower than design pressure drop of approved indi vidual components may
allow use of a smaller fan motor and still provide the safety factor.
When submitted as a deviation a smaller motor may b e approved in the
interest of energy conservation. The contractor sha Il be responsible
for making necessary changes to the electrical syst em.

4. Select fan operating point as follows:

a. Forward curved and axial fans: Right hand side o f peak pressure
point.

233400-1
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G. Safety Criteria: Provide manufacturer's standard screen on fan inlet and
discharge where exposed to operating and maintenanc e personnel.
H. Corrosion Protection:

1. Except for fans in fume hood exhaust service, al | steel shall be
mill-galvanized, or phosphatized and coated with mi nimum two coats,
corrosion resistant enamel paint. Manufacturers pai nt and paint
system shall meet the minimum specifications of: AS TM D1735 water
fog; ASTM B117 salt spray; ASTM D3359 adhesion; and ASTM G152 and
G153 for carbon arc light apparatus for exposure of non-metallic
material.

1.4 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.
B. Manufacturers Literature and Data:
|. Fan sections, motors and drives.

C. Maintenance and Operating manuals in accordance with Section 01 00 00,
GENERAL REQUIREMENTS.

D. Certified fan performance curves for each fan sh owing cubic meters per
minute (CFM) versus static pressure, efficiency, an d horsepower for
design point of operation and at II0 percent of des ign static pressure.
Include product application data to indicate the ef fect of capacity
control devices such as inlet vane dampers on flow, pressure and kW
(horsepower).

1.5 APPLI CABLE PUBLI CATI ONS

A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.

B. Anti-Friction Bearing Manufacturers Association, Inc. (AFBMA):
9-00......ciiiiiiienn. Load Ratings and Fatigue Li fe for Ball Bearings

C. Air Movement and Control Association Internation al, Inc. (AMCA):
99-86......ccveeenen Standards Handbook
A (00 ) I Laboratory Methods of Testi ng Fans for

Aerodynamic Performance Rating
261-98.........cce Directory of Products Licen sed to bear the AMCA
Certified Ratings Seal - Published Annually
300-96.................. Reverberant Room Method for Sound Testing of
Fans
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D. American Society for Testing and Materials (ASTM ):

B117-03.....ccccueeeeen. Standard Practice for Opera ting Salt Spray (Fog)
Apparatus

D1735-02................ Standard Practice for Testi ng Water Resistance
of Coatings Using Water Fog Apparatus

D3359-02................ Standard Test Methods for M easuring Adhesion by
Tape Test

G152-01......ccenneee Standard Practice for Opera ting Open Flame

Carbon Arc Light Apparatus for Exposure of Non-
Metallic Materials
G153-01....ccceennneeee Standard Practice for Opera ting Enclosed Carbon
Arc Light Apparatus for Exposure of Non-Metallic
Materials
G. Underwriters Laboratories, Inc. (UL):
181-96.......uveeeeennn. Factory Made Air Ducts and Air Connectors

2.1 FAN SECTI ON ( CABI NET FAN)

Refer to specification Section 23 81 23, COMPUTER- ROOM AIR-CONDITIONERS.
PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A. Install fan, motor and drive in accordance with manufacturer's
instructions.
B. Align fan and motor sheaves to allow belts to ru n true and straight.
C. Provide minimum 2-1/2 times the fan diameter of straight duct at inlet
and outlet, before changes in size or direction of flow.
3. 2 PRE- OPERATI ON MAI NTENANCE
A. Lubricate bearings, pulleys, belts and other mov ing parts with

manufacturer recommended lubricants.

B. Rotate impeller by hand and check for shifting d uring shipment and check
all bolts, collars, and other parts for tightness.

C. Clean fan interiors to remove foreign material a nd construction dirt and
dust.

3.3 START- UP AND | NSTRUCTI ONS

A. Verify proper operation of motor, drive system a nd fan wheel.

B. Check vibration and correct as necessary for air balance work.

C. After air balancing is complete and permanent sh eaves are in place

perform necessary field mechanical balancing.
---END---
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SECTION 23 37 00
Al R QUTLETS AND I NLETS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Air outlets and inlets, including the following:
1.2 RELATED WORK
A. General Mechanical Requirements: Section 23 05 1
FOR HVAC.
B. Testing and Balancing of Air Flows: Section 23 0
ADJUSTING, AND BALANCING FOR HVAC.
1.3 QUALITY ASSURANCE
A. Refer to article, QUALITY ASSURANCE, in Section
RESULTS FOR HVAC.
B. Fire Safety Code: Comply with NFPA 90A.
1.4 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP
AND SAMPLES.
B. Manufacturer's Literature and Data:
1. Diffusers, registers, grilles and accessories.
C. Coordination Drawings: Refer to article, SUBMITT
11, COMMON WORK RESULTS FOR HVAC.
1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.
B. Air Diffusion Council Test Code:

1062 GRD-84............. Certification, Rating, and
Edition
C. American Society for Testing and Materials (ASTM
Al67-99....ccceeenne Standard Specification for

10-04M

1, COMMON WORK RESULTS

593, TESTING,

230511, COMMON WORK

DRAWINGS, PRODUCT DATA,

ALS, in Section 23 05

s specification to the
in the text by the

Test Manual 4

Stainless and

Heat-Resisting Chromium-Nickel Steel Plate,

Sheet and Strip
AB653-01......ccccenne Standard Specification for

Steel Sheet,

Zinc-Coated (Galvanized) or Zinc-lron Alloy

coated (Galvannealed) by the Hot-Dip process

A1011-02.......cc....... Standard Specification for

Steel Sheet and Strip

Hot rolled Carbon structural, High-Strength Low-

Alloy and High Strength Low-Alloy with Improved

Formability
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E84-01.................. Standard Test Method for Su

10-04M

rface Burning

Characteristics of Building Materials

D. National Fire Protection Association (NFPA):
90A-99......ccveeee Standard for the Installati

on of Air

Conditioning and Ventilating Systems

E. Underwriters Laboratories, Inc. (UL):
33-93.. e, UL Standard for Safety Heat
Fire Protection Service

2.1 AIR QUTLETS AND | NLETS
A. Materials:

1. Steel or aluminum. Provide manufacturer's standa

2. Exposed Fastenings: The same material as the res
outlet. Fasteners for aluminum may be stainless ste

3. Contractor shall review all ceiling drawings and
all ceiling mounted devices with appropriate dimens
the specific locations.

B. Performance Test Data: In accordance with Air Di
1062GRD.
C. Air Supply Outlets:

1. Ceiling Diffusers: Suitable for surface mounting
special tile ceilings, off-white finish, square or
connection as shown on the drawings. Provide plaste
in plaster ceilings.

a. Square, louver, fully adjustable pattern: Round
mounting unless shown otherwise on the drawings. Pr
equalizing or control grid and volume control dampe

b. Louver face type: Square or rectangular, removab
3, or 4 way directional pattern. Provide equalizing
grid and opposed blade damper.

D. Return and Exhaust Registers and Grilles:

1. Finish: Off-white baked enamel for ceiling mount

2. Grid Core Type: 13 mm by 13 mm (1/2 inch by 1/2
(1-1/4 inch) margin.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON
A. Comply with provisions of Section 23 05 11, COMM

HVAC, particularly regarding coordination with othe

existing buildings.

233700-2
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B. Protection and Cleaning: Adequately protect equi
against physical damage. Place equipment in first ¢
condition, or return to source of supply for repair
determined by Resident Engineer. Protect equipment
against entry of foreign matter to the inside and c
outside before operation and painting.

3.2 TESTI NG, ADJUSTI NG AND BALANCI NG ( TAB)

Refer to Section 23 05 93, TESTING, ADJUSTING, AND

3.3 OPERATI NG AND PERFORMANCE TESTS
Refer to Section 23 05 11, COMMON WORK RESULTS FOR
---END---

233700-3
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SECTION 23 72 00

10-07M

Al R-TO- Al R ENERGY RECOVERY EQUI PVENT

PART 1 - GENERAL
1.1 DESCRI PTI ON

This Section specifies air-to-air plate heat excha
1.2 RELATED WORK

A. Section 01 00 00, GENERAL REQUIREMENTS: Requirem
equipment.

B. Section 23 05 11, COMMON WORK RESULTS FOR HVAC:
requirements and items, which are common to more th
Division 23.

C. Section 23 07 11, HVAC AND PLUMBING INSULATION:
insulation.

D. Section 23 21 13, HYDRONIC PIPING and Section 23
CONDENSATE HEATING PIPING: Requirements for piping

E. Section 23 31 00, HVAC DUCTS AND CASINGS: Requir
ducts and fittings.

F. Section 23 40 00, HVAC AIR CLEANING DEVICES: Req
used before heat recovery coils.

G. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM
for controls and instrumentation.

H. Section 23 05 93, TESTING, ADJUSTING AND BALANCI
Requirements for testing, adjusting and balancing o

1.3 QUALITY ASSURANCE

A. Refer to paragraph, GUARANTEE in specification S
CONDITIONS.

B. Refer to specification Section 01 00 00, GENERAL
performance tests and instructions to VA personnel.

C. Refer to paragraph QUALITY ASSURANCE in specific
COMMON WORK RESULTS FOR HVAC.

D. Performance Criteria: Heat recovery equipment sh
manufacturer who has been manufacturing such equipm
has a good track record for at least 5 years.

E. Performance Test: In accordance with PART 3.

1.4 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP
AND SAMPLES.

B. Manufacturer's Literature and Data:

2372 00-1
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1. Plate Heat Exchanger.

C. Certificate: Submit, simultaneously with shop dr awings, an evidence of
satisfactory service of the equipment on three simi lar installations.

D. Submit type, size, arrangement and performance d etails. Present
application ratings in the form of tables, charts o I curves.

E. Provide installation, operating and maintenance instructions, in
accordance with Article, INSTRUCTIONS, in Section O 1 00 00, GENERAL

REQUIREMENTS.
1.5 APPLI CABLE PUBLI CATI ONS

A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.
B. Air Conditioning and Refrigeration Institute (AR 1)
ARI 1060-2005........... Performance Rating of Air-t o-Air Heat Exchangers
for Energy Recovery Ventilation Heat Equipment
C. American Society of Heating, Refrigeration and A ir Conditioning
Engineers (ASHRAE):
52.1-92....cce Gravimetric and Dust-Spot P rocedures for Testing

Air-Cleaning Devices Used in General Ventilation

for Removing Particulate Matter
52.2-07....ccccuunnen. Method of Testing General V entilation Air-

Cleaning Devices for Removal Efficiency by

Particle Size
84-91......ccciee. Method of Testing Air-to-Ai r Heat Exchangers
D. American Society for Testing and materials (ASTM )
D635-06................. Standard Test Method for Ra te of Burning and/ or

Extent and Time of Burning of Plastics in a
Horizontal Position
E84-07.....cccuvveennn. Standard Test Method for Su rface Burning
Characteristics of Building Materials
E. Underwriters Laboratories, Inc (UL)
1812-95 (Rev. 2006).....Standard for Ducted Heat Re covery Ventilators
PART 2 - PRODUCTS
2.3 AIR-TO Al R ENTHALPY PLATE HEAT EXCHANGER
A. Comply with UL Standards.
B. Plates: Enthalpy static plates tested to ARI 106 0.

2372 00-2
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C. Bedding: Thermosetting reinforced resin. Provide plate seal-off and
passage separation at top, bottom and center divide r. The resins shall
be self-extinguishing type in accordance with ASTM D635.

D. Casing and End Strips: Casing of 1.6 mm (16 gage ) galvanized steel,
except casings for corrosive air streams shall be s tainless steel. End
strips of the same material as exchanger plates. En ds of unit exchanger
plates shall be sealed with high temperature silico n sealant prior to
installation of end strip for corrosive air streams provide welded end

strips to avoid cross contaminations.
E. Casings shall have integral flanges for flanged duct connections and
shall have lifting holes or lugs.

F. Drain Pan: Same material as unit casing. Drain-p an surface shall be
covered with molded ABS, and shall have drain conne ctions on exhaust and
supply side. Comply with requirements in ASHRAE 62 .1-2004.

G. Extended-Surface, Disposable Panel Filters: Comp ly with NFPA 90A.

1. Filter-Holding Frames: Arranged for flat or angu lar orientation, with
access doors on both sides of unit. Filters shall be removable from

one side or lift out from access plenum.
. Filter Type: Factory-fabricated, dry, extended- surface type.
. Media Thickness: 50 mm (2 inches)
. Initial Resistance: Pa (.05 inches wg).
. Recommended Final Resistance: Pa (.25 inches wg ).
. Arrestance (According to ASHRAE 52.1): 90.
. MERV (ASHRAE 52.2): 7.
. Filter Media: Fibrous material formed into deep -V-shaped pleats and

o N O O A WN

held by self-supporting wire grid.
9. Media-Grid Frame: Nonflammable cardboard.
10. Mounting Frames: Welded, galvanized steel with gaskets and
fasteners, suitable for bolting together into built -up filter banks.
PART 3 - EXECUTI ON
3.1 I NSTALLATI ON
A. Follow the equipment manufacturer's instructions for handling and
installation, and setting up of ductwork for makeup and exhaust air
steamers for maximum efficiency.
C. Seal ductwork tightly to avoid air leakage.
D. Install units with adequate spacing and access f or cleaning and
maintenance of filters.

2372 00-3



3.2 FIELD QUALI TY CONTROL

A. Operational Test: Perform tests as per manufact

instructions for proper and safe operation of the h
1. After electrical circuitry has been energized, s

proper motor rotation and unit operation.

2. Test and adjust controls and safeties.

B. Replace damaged and malfunctioning controls and

C. Set field-adjustable switches and circuit-breake

indicated.

D. Prepare test and inspection reports to the Senio

accordance with specification Section 01 00 00, GEN

3.3 I NSTRUCTI ONS

Provide services of manufacturer's technical repre
hours to instruct VA personnel in operation and mai

recovery equipment.

---END---
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SECTI ON 23 81 23
COVPUTER- ROOM Al R- CONDI TI ONERS
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies process cooling split sys tems air conditioning
unit.
B. Definitions:

1. Energy Efficiency Ratio (EER): A ratio calculate d by dividing the
cooling capacity in Btuh by the power input in watt s at any given set
of rating conditions, expressed in Watts (Btu/h) pe r watt.

2. Unitary (ARI): Consists of one or more factory-m ade assemblies, which
normally include an evaporator or cooling coil, a ¢ ompressor and
condenser combination, and may include a heating fu nction.

1.2 RELATED WORK

A. Section 01 00 00, GENERAL REQUIREMENTS: Requirem ents for pre-test of
equipment.

B. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical
requirements and items, which are common to more th an one section of
Division 23.

C. Section 23 05 93: TESTING, ADJUSTING, AND BALANC ING FOR HVAC:
Requirements for testing, adjusting and balancing o f HVAC system.

D. Section 23 07 11, HVYAC AND PLUMBING INSULATION: Requirements and for
ducts and piping insulation.

E. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Requirements

for controls and instrumentation.
F. Section 23 21 13, HYDRONIC PIPING.
G. Section 23 22 13, STEAM AND CONDENSATE PIPING.
H. Section 23 31 00, HVAC DUCTS AND CASINGS: Requir ements for sheet metal
ducts and fittings.
1.3 QUALITY ASSURANCE
Refer to specification Section 23 05 11, COMMON WO RK RESULTS FOR HVAC
AND STEAM GENERATION.
1.4 SUBM TTALS

A. Submit in accordance with specification Section 01 33 23, SHOP DRAWINGS,
PRODUCT DATA, AND SAMPLES.

B. Manufacturer's Literature and Data, rated capaci ties operating
characteristics, required specialties and accessori es.

1. Indoor Air Conditioning Unit
2. Pump Package
3. Dry Cooler

238123-1



C. Submit detailed equipment assemblies with dimens
required clearances.

D. Submit wiring diagrams for power, alarm and cont

E. Certification: Submit, simultaneously with shop
certification:
1. That computer room air-conditioning units have b

F. Performance Rating: Submit catalog selection dat
ratings and compliance with required sensible-to-he
efficiency ratio (EER) and coefficient of performan

1.5 GUARANTEE
The unit shall be guaranteed against all mechanica
arts or workmanship and shall be repaired or replac
Contractor's expense within the period of one year
acceptance. Contractor shall adhere to a four hour
to troubles during the guarantee period.
1.6 APPLI CABLE PUBLI CATI ONS

A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.

B. Air-Conditioning and Refrigeration Institute (AR

410-01.................. Forced-Circulation Air-Cool
Coils
ARI-DCPP................ Directory of Certified Prod

10-07M

ions, operating weights,

rols.
drawings, a proof of

een certified by ARI.
a showing equipment

at-ratio, energy

ce (COP).

| defects in material,
ed at the
from final
service response time

s specification to the
in the text by the

[) Standards:
ing and Air-Heating

uct Performance -

Applied Directory of Certified Products

D. Air Movement and Control Association (AMCA):
210-99......cccciiiee. Laboratory Methods of Testi

ng Fans for

Aerodynamic Performance Rating (ANSI)

410-96.......cccuuveee. Recommended Safety Practice

s for Users and

Installers of Industrial and Commercial Fans

E. American Society of Heating, Refrigerating, and Air
Engineers Inc. (ASHRAE):

-Conditioning

ration Systems (ANSI)
gs except Low-Rise

Residential Buildings (ANSI Approved; IESNA Co-

15-04.....eiiieeen. Safety Standard for Refrige

90.1-04................. Energy Standard for Buildin
sponsored)

2004 Handbook........... HVAC Systems and Equipment

2006 Handbook........... Refrigeration

52.1-92....cccie Gravimetric and Dust-Spot P

rocedures for Testing

Air-Cleaning Devices used in General Ventilation

for Removing Particulate Matter
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F. American Society of Testing and Materials (ASTM)

B117-03.....ccccueeeeen. Standard Practice for Opera
Apparatus
G. National Electrical Manufacturer's Association (
MG 1-06................. Motors and Generators (ANSI
H. National Fire Protection Association (NFPA) Publ
70-05......cccvvennn National Electrical Code
90A-02......ccvveenee Standard for the Installati

10-07M

ting Salt Spray (Fog)
NEMA):
)

ications:

on of Air-

Conditioning and Ventilating Systems

2.2 FLOOR-MOUNTED UNITS 18 KW (5 TONS) AND SMALLER
A. Description: Self-contained, factory assembled,
consisting of cabinet, fan, filters, and controls;
mounting in upflow configuration.
B. Cabinet and Frame: Welded tubular-steel frame w
panels with baked-enamel finish, insulated with 1-i
duct liner.
C. Finish of Interior Surfaces: Surfaces in contac
shall comply with requirements in ASHRAE 62.1-2004.
D. Supply-Air Fan: Forward curved, centrifugal, an
drive.
E. Compressor: Hermetic, with oil strainer, intern
protection, resilient suspension system, and crankc
F. Refrigeration Circuit: Low-pressure switch, man
switch, thermal-expansion valve with external equal
with moisture indicator, service shutoff valves, ch
charge of refrigerant.
G. Refrigerant: R-407C unless otherwise indicated.
H. Refrigerant Evaporator Coil: Direct-expansion ¢
tubes expanded into aluminum fins, with two circuit
valve.
1. Mount coil assembly over stainless-steel drain p
ASHRAE 62.1-2004 and having a condensate pump unit
float switch, pump-motor assembly, and condensate r
I. Cooling Medium: 40% Ethylene Glycol solution.
J. Hydronic Cooling Coil: Seamless copper tubes ex
fins with modulating two-way Delta P, pressure inde
valve.
1. Cooling Medium: Glycol solution.
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2. Coil assembly shall be mounted over stainless-st

complying with ASHRAE 62.1-2004 and having a conden

with integral float switch, pump-motor assembly, an
reservoir.

K. Remote Air-Cooled, Glycol-Solution Cooler: Corr
copper-tube aluminum-fin coil, direct-drive propell
guards, and single-phase motors with internal overl

L. Disconnect Switch: Nonautomatic, molded-case ci
handle accessible when panel is closed and capable
until switched to off position.

M. Glycol-Solution Pump Package: Weatherproof and
enameled, galvanized steel on structural base frame
centrifugal pump with mechanical seal.

1. Piping: Interconnecting piping, from suction to
shutoff valves, flow switches, unions, and pressuri
with air purge vent and system-charging connection.

2. Glycol: Inhibited ethylene glycol and D.I. wate
40:60, suitable for operating temperature of minus
deg C).

3. Disconnect Switch: Nonautomatic, molded-case ci
handle accessible when panel is closed and capable
access until switched to off position.

N. Electric-Resistance Heating Coil: Finned-tube e
contactor and high-temperature-limit switches.

O. Filter: 50-mm (2-inch ) thick, disposable, glass
1. Initial Resistance: .1 Pa (inches wg).

2. Recommended Final Resistance: .5 Pa (inches wg)

3. Arrestance: 90 percent according to ASHRAE 52.1

4. MERV Rating: 7, according to ASHRAE 52.2.

P. Steam Humidifier: Self-contained, microprocesso
shall control a remote duct mounted steam dispersio
23 22 13 for requirements.

Q. Plumbing Components and Valve Bodies: Plastic,
rubber hosing, with water fill with air gap and sol
incorporating built-in strainer, pressure-reducing
orifice, and drain with integral air gap.

R. Control: Fully modulating to provide gradual O
with field-adjustable maximum capacity; with high-w

S. Drain Cycle: Field-adjustable drain duration an

238123-4
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T. Disconnect Switch: Nonautomatic, molded-case ci
handle accessible when panel is closed and capable
until switched to off position.

U. Control System: Provide solid-state, wall-mount
start-stop switch adjustable humidity set point, an
temperature set point. Provide dry contact for ala
temperature, glycol supply and return temperature,
humidity.

2.5 FAN MOTORS

A. Default motor characteristics are specified in S
MOTOR REQUIREMENTS FOR HVAC.

B. Comply with NEMA designation, temperature rating
enclosure type, and efficiency requirements for mot

10-07M

rcuit breaker with
of preventing access

ed control panel with
d adjustable
rms, room
dirty filter and room

ection 23 05 12, GENERAL

, service factor,
ors specified in

Section 23 05 12, GENERAL MOTOR REQUIREMENTS FOR HV  AC.

C. Motor Sizes: Minimum size as indicated. If not
so driven load will not require motor to operate in
above 1.0.
D. Controllers, Electrical Devices, and Wiring: Co
for electrical devices and connections specified in
Sections.
2.6 SPECI AL TOOLS
If any part of equipment furnished under these spe
special tool for assembly, adjustment, setting, or
tool is not readily available from the commercial t
the necessary tools with equipment as a standard ac
PART 3 - EXECUTI ON
3.1 I NSTALLATI ON
A. Handle and install refrigeration units and acces
with the instructions and recommendations of the ma
B. Field Piping: Glycol Piping as specified in spec
23 21 13, HYDRONIC PIPING.
C. Fill glycol system with 40 percent glycol mixtur
procedures as recommended by the manufacturer.
D. Electrical System Connections and Equipment Grou
electrical Drawings.
3.2 CONNECTI ONS
A. Coordinate piping installations and specialty ar
schematics on Drawings and with requirements specif
systems. If Drawings are explicit enough, these req
reduced or omitted.
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B. Piping installation requirements are specified i n other Division 23
Sections. Drawings indicate general arrangement of piping, fittings, and
specialties.

C. Install piping adjacent to machine to allow serv ice and maintenance.

D. Water and Drainage Connections: Provide adequate connections for water-
cooled units, condensate drain, and humidifier flus hing system.

E. Chilled Water Piping: Comply with applicable re guirements in Section
23 21 13, HYDRONIC PIPING. Provide shutoff valves i n inlet and outlet
piping to cooling coils.

F. Condenser-Water Piping: Comply with applicable r equirements in Section
23 21 13, HYDRONIC PIPING. Provide shutoff valves i n water inlet and

outlet piping on water-cooled units.
3.3 FIELD QUALI TY CONTROL
A. Tests and Inspections:

1. Inspect for and remove shipping bolts, blocks, a nd tie-down straps.
2. After installing computer-room air conditioners and after electrical
circuitry has been energized, test for compliance w ith requirements.
3. Operational Test: After electrical circuitry has been energized,
start units to confirm proper motor rotation and un it operation.
4. Test and adjust controls and safeties. Replace d amaged and
malfunctioning controls and equipment.
B. After startup service and performance test, chan ge filters and flush
humidifier.
C. Provide factory start-up with five year parts an d labor warranty on all

components of the units.
3.3 I NSTRUCTI ONS
Provide services of manufacturer’s technical repre sentative for four
hours to instruct VA personnel in operation and mai ntenance of computer
room air conditioning equipment.
---END---
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SECTION 23 82 00
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CONVECTI ON HEATI NG AND COOLI NG UNI' TS

PART 1 - GENERAL
1.1 DESCRI PTI ON
Fan-coil units.
1.2 RELATED WORK
A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC:
requirements and items, which are common to more th
Division 23.
B. Section 23 05 93, TESTING, ADJUSTING, AND BALANC
rates adjusting and balancing.
C. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM
operators.
D. Section 23 21 13, HYDRONIC PIPING: Chilled water
E. Section 23 31 00, HVAC DUCTS AND CASINGS: Ducts
connectors.
1.3 QUALITY ASSURANCE
Refer to Paragraph, QUALITY ASSURANCE, in Section
RESULTS FOR HVAC.
1.4 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP
DATA, AND SAMPLES.
B. Manufacturer's Literature and Data:
1. Fan-Coil units.
D. Certificates:
1. Compliance with paragraph, QUALITY ASSURANCE.
2. Compliance with specified standards.
E. Operation and Maintenance Manuals: Submit in acc
INSTRUCTIONS, in Section 01 00 00, GENERAL REQUIREM
1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.
B. Air Conditioning and Refrigeration Institute (AR

440-05........ccueeee. Room Fan Coils
C. National Fire Protection Association (NFPA):
90A-02......cccveee. Standard for the Installati

General mechanical
an one section of

ING FOR HVAC: Flow

FOR HVAC: Valve

piping.

and flexible

230511, COMMON WORK

DRAWINGS, PRODUCT

ordance with paragraph,
ENTS.

s specification to the
in the text by the

on of Air

Conditioning and Ventilating Systems
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70-05......cccvvenen. National Electrical Code
D. Underwriters Laboratories, Inc. (UL):
181-05.....cccvvveeennnn. Standard for Factory-Made A
Connectors
1995-05......cceveennnn. Heating and Cooling Equipme
1.6 GUARANTY

In accordance with Section 00 72 00, GENERAL CONDI
PART 2 - PRODUCTS
2.2 ROOM FAN-CO L UNI'TS
A. Capacity Certification: ARI 440.
B. Safety Compliance: NEC compliant and UL listed.
C. Noise Levels: Operating at full cooling capacity
shall not exceed by more than 5 dB the numerical va

pressure levels associated with noise criteria spec

23 05 51, NOISE AND VIBRATION CONTROL FOR BOILER PL

intermediate speed, for compliance with the noise ¢
D. Chassis: Galvanized steel, acoustically and ther
attenuate noise and prevent condensation.
E. Cabinet Type: Not lighter than 1.3 mm (I8 gage)

braced. Arrange components and provide adequate spa

of piping package and control valves. Finish shall

enamel in manufacturer's standard color.

1. Concealed Units: Enclosed type with inlet and ou

F. Fans: Centrifugal, direct drive, galvanized stee

I. Motors: 3-speed permanent split capacitor type w
overload protection, for operation at not more than

2. Provide a fan speed selector switch, with off, |
positions. Switch shall have a set of auxiliary co
open when the switch is in the "off" position and ¢
switch in any of the other positions. On horizontal
shall be wall mounted.

G. Cooling Coils:

1. Hydronic: Copper tubes, 10 mm (three-eighths inc
diameter, not less than 4.3 mm (0.017 inch) thick w
aluminum fins. Coils shall be pressure tested for b
strength in accordance with Underwriters Laboratori
requirements for pressure tested coils, and shall b

238200-2
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provide adequate heat transfer capacity. Provide ma
high point of each coil and drain at each low point
H. Piping Package: Furnished with unit by the manuf
valves provided by the controls supplier. Submit ma
detailed drawings of the piping in the end compartm
prior to fabrication of the piping packages. Provid
on the supply and return pipes and balancing fittin
pipes.

I. Drain pans: Furnish galvanized steel with solder
and molded polystyrene foam insulating liner:

1. Auxiliary drain pan: Located under control valve
prevent dripping.

J. Air Filter: Manufacturer's standard throwaway ty
inch thick, supported to be concealed from sight an
to prevent air by-pass. Filters shall have slide ou
easily replaced without removing enclosure or any p

K. Control valves and unit mounted return air therm
installed.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A. Work shall be installed as shown and according t
diagrams and recommendations.

B. Handle and install units in accordance with manu
instructions.

C. Support units rigidly so they remain stationary
Cross-bracing or other means of stiffening shall be
necessary. Method of support shall be such that dis
malfunction of units cannot occur.

D. Install fiberglass blanket insulation above hydr

3.2 OPERATI ONAL TEST

Refer to Section 23 05 11, COMMON WORK RESULTS FOR

---END---
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SECTION 23 82 16

AR CA LS

PART 1 - GENERAL
1.1 DESCRI PTI ON

Heating and cooling coils for air handling unit an
1.2 RELATED WORK

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC.
B. Section 23 81 23, COMPUTER-ROOM AIR-CONDITIONERS
C. Section 23 82 00, CONVECTION HEATING AND COOLING

1.3 QUALITY ASSURANCE

A. Refer to paragraph, QUALITY ASSURANCE, Section 2
RESULTS FOR HVAC AND STEAM GENERATION.

B. Unless specifically exempted by these specificat
shall be tested, rated, and certified in accordance
410 and shall bear the ARI certification label.

1.4 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP
AND SAMPLES.

B. Manufacturer's Literature and Data for Cooling C
arrangements and performance details. Present appli
form of tables, charts or curves.

C. Provide installation, operating and maintenance

D. Certification Compliance: Evidence of listing in
of Certified Applied Air Conditioning Products.

E. Coils may be submitted with Section 23 81 23, CO
CONDITIONERS.

1.5 APPLI CABLE PUBLI CATI ONS

A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.

B. Air Conditioning and Refrigeration Institute (AR
Directory of Certified Applied Air Conditioning Pr

ARI 410-02.............. Forced-Circulation Air-Cool
Coils.
C. American Society for Testing and Materials (ASTM
B75/75M-02.............. Seamless Copper Tube (Metri
D. National Fire Protection Association (NFPA):
70-05......cccevenen National Electric Code

238216-1
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E. National Electric Manufacturers Association (NEM
250-03......ccceeenee Enclosures for Electrical E
Maximum)
F. Underwriters Laboratories, Inc. (UL):
1996-01................. Electric Duct Heaters
PART 2 - PRODUCTS
2.1 HEATI NG AND COOLI NG CO LS
A. Conform to ASTM B75 and ARI 410.
B. Tubes: Minimum 16 mm (0.625 inch) tube diameter;
C. Fins: 0.1397 mm (0.0055 inch) aluminum or 0.1143
mechanically bonded or soldered or helically wound
Provide copper fins for sprayed coil applications a
Operating Rooms.
D. Headers: Copper, welded steel or cast iron. Prov
tubing or resistance welded steel tube for volatile
E. "U" Bends, Where Used: Machine die-formed, silve
F. Coil Casing: 1.6 mm (I6 gage) galvanized steel w

1200 mm (48 inch) maximum spacing. Construct casing

bypass and moisture carry-over. Provide duct connec
G. Pressures kPa (PSIG):

Pressure Water Coil

Test 2070 (300)

Working 1380 (200)

H. Protection: Unless protected by the coil casing,
plywood, or plastic material at the factory to prot
surfaces during shipping and construction activitie

I. Vents and Drain: Coils that are not vented or dr
system shall have capped vent/drain connections ext
casing.

J. Cooling Coil Condensate Drain Pan.

2.5 WATER CO LS, | NCLUDI NG GLYCOL- WATER

A. Drainable Type (Self-Draining, Self-Venting); ma
I. Cooling, all types.

2.7 ELECTRI C HEATI NG CO LS

A. Standards: ARI 410 is not applicable. Electric ¢
requirements of the National Electric Code (NEC) an

238216-2
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B. General: Aluminized steel frame, spot welded. Du ct mounted units may be
flanged or slip-in design with built-in terminal bo x completely factory
wired to terminals. Control panels for coils in air handling units may
be built-in or remote in NEMA | enclosure.

C. Coils: Open type, 80 percent nickel, 20 percent chromium resistance
wire, insulated by floating ceramic bushings and su pported in aluminized
steel brackets spaced on 100 mm (4-inch) maximum ce nters. Coils shall be
mechanically crimped in stainless steel terminals w hich are insulated
from the frame with high temperature molded phenoli ¢ bushings.

D. Over Temperature Protection:
l. Primary system: Automatic reset thermal cutout.
2. Secondary system: Load-carrying manual reset the rmal cutout factory
wired in series with each heater stage.
E. Overcurrent Protection: Comply with UL and NEC.

F. Contactors: Disconnecting magnetic type, (when r equired), except for
duct mounted reheat coils contractors shall be disc onnecting mercury
type.

G. Airflow Interlock: Diaphragm operated differenti al airflow pressure
switch.

H. Leaving air temperature control for electric coi Is mounted in air
handling units shall be SCR step control driven by a unit mounted

modulating thermostat.
PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

A. Follow coil manufacturer's instructions for hand ling, cleaning,
installation and piping connections.
B. Comb fins, if damaged. Eliminate air bypass or | eakage at coil sections.
---END---

238216-3



